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PREFACE 



TO 



THE SECOND EDITION. 



Among the many erroneous views which 
people take of the origin of the sciences^ 
no one appears more common than that of 
supposing that they have all been originally 
undertaken and pursued with some particular 
aim to public or individual utility; as if the 
investigation of nature was not valuable; nor 
natural phaenomena capable of exciting us to 
the pursuit of their causes, on account of the 
pleasure they produced in engaging the ener- 
gies of our different intellectual faculties, in- 
dependently of any further purpose to which 
they might be made subservient. Some ima- 
gined object of utility, for the attainment of 
which people consider the different scieiites 
as valuable, has generally been supposed to b| 
the cause which has impelled mankind to fol- 
low them, as if from feeling certain exigen- 
cies arising from time to time out of the pro* 
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'essive civilization of society, men had been 
to love the pursuit of knowledge and 
the exercise of reflection, hy the imperious 
calls of new]y created wants. This is a very- 
old opinion. People too, having confounded the 
causes of excitement existing around us in the 
world with the various faculties of the mind 
be excited, have even supposed that our 
^jiropensities, sentiments, and our intellectual 
md reflecting powers have been derived 
from education ; and that from the coutin- 
gpnt circumstances of different individuals 
have arisen the varieties of the human cha- 
racter i without reflecting on the infinite va- 
riety pf organization observable in individuals 
throughout the creation, and without ever 
perceiving that unless there were conditions 
in ourselves of the different manifestations 
of the mind, the objects around us could 
never excite, nor education ever improve our 
several faculties. I have always believed that 
there were diffeiences in the native structure 
of persons wliich independently of, though 
iperhaps moditied by, early habits and associa- 
tions, have inclined them naturally to the pur- 
suit of different branches of science. And, I 
think, the recent investigations of modera 
physiologists will verify this opinion, and will 
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demonstrate the material conditions neceMary 
to the multiform manifestations of the mind. . 
People having the idea that every thing is 
valuable for some secondary object; this ob« 
ject to which an imaginary value is attadied 
varies in the minds of different persons, ac« 
cording to their own particular conformation of 
mind and to their education. In many, the ag* 
grandizement of property being the prevadUog 
pusion, scarcely any thing is considered use* 
fill, except that which contributes to public 
or private wealth. In others, the degree in 
which any science or art can contribute to 
common convenience, or abridge labour, be* 
comes the measure of their estimation of it. 
Judging of others by themselves, people have 
supposed that the sciences have always been 
cultivated for such secondary reasons, and that 
in the esirly stages of society, they arose out 
of the numerous artificial wants which advanc- 
ing civilization was continually producing. But 
though it has generally been the case with 
the multitude who have followed up the 
discoveries of the ingenious, that availing 
themselves of the intellect of their superiors, 
they have erected a trade on their inven- 
tions, or have converted them to purposes 
o# social improvement ; yet many of those phi- 
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losophers, to whom society has been indebted 
for the most important improvements in the 
sciences, have cultivated them originally for 
the sole pleasure which the pursuit itself at 
forded. There have been in all ages, persons 
who have taken delight in observing and com- 
paring natural facts, and for whose philosophic 
minds the infinite variety exhibited by all na- 
tural objects, and the investigation of the 
respective causes of different phaenomena, are 
of themselves sufficient to engage them in the 
pursuit of science, and the knowledge obtained 
thereby an adequate reward for their labours. 

In the earliest ages, as far back as history ena- 
bles us to trace the operation of the human intel- 
lect, we find mankind interested about meteorolo- 
gical phaenomena. A circumstance by no means 
astonishing, when we consider the vast impor- 
tance of this science to the shepherd and agri- 
■culturist, and the interest the study of it 
engaged, as a means of enabling men by anti- 
cipating the event of terrible atmospheric com- 
onotions, to provide in some measure against 
^eir effects. The beauty, also, of many atmo- 
Bperic phaenomena, and the interesting variety 
«f scenery which they produce for the specta- 
'ior; together with the natural curiosity excited 
about their causes, which man is organized 'to 
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fte!, have contributed probably in a great mea- 
sure to interest people in this science. 

Meteorology considered as a subject of 
amusement seems to have some advanta^s 
over many other pursuits ; inasmuch as it may 
be studied and will afford interest in places un- 
favourable to the cultivation of other sciences. 
The botanist, who delights in the diversifica- 
tion of nature exhibited in the endless variety 
of the forms and colour of flowers ; or the na- 
turalist, who finds amusement in coatemplating 
the habits of animals, and the adaptation of the 
structure of each to its mode of life, cannot in- 
dulge their inclination except in habitable coun- 
tries, or where vegetation and life abound. 
But on the barren mountain's rugged vertex, 
in the uniform gloom of the desert, or on the 
trackless surface of the ocean, we may view 
the interesting electrical operations which are 
going on above, manifested in the formation 
and changes of the clouds, which bear water 
in huge masses from place to place, or throw 
it down in torrents on the earth and waters ; 
occasionally creating whirlwinds and water- 
spouts ; or producing the brilliant phaenomena 
of meteors and of lightning ; and constantly 
ornamenting the sky with the picturesque 
imagery of coloured clouds and golden haze. 
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The atmospliere and it9 pbaenomena are every 
where, aud thuiider roUs, and rainbows glitter 
ia all conceivable situations, and we may view 
them whether it may be our lot to dwell in 
the frozen countries of polar ice, in the mild 
climates of the temperate zone, or in the 
parched regions which lay more immediately 
under the path of the sun. 

Among the ancient nations of oriental shep- 
herds, the cultivation of this science must 
have been particularly useful ; chemistry and 
many other sciences which are necessary to the 
promotion of a more cultivated condition of 
society, for the improvement of the arts, and 
manufactures of civil life, were of less utility 
among tribes, whose chief employment consisted 
in watching their flocks, and procuring the 
fruit and other vegetable productions on which 
they subsisted. 

Constantly abroad in a serene atmosphere, 
and endowed with strong faculties for ob- 
servation and analogy, the eastern tribes of 
old, in Aegypt and Syria, observed accurately 
the pbaenomena of the heavens, and collect* 
ed, compared, and recorded, facts that laid 
the foundation of astronomy and meteoro- 
logy, which the Grecian and Roman philoso- 
phers continued to cultivate, and which have 
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be^i bvougHt oMrer to peffyction. m ]«tei 

I4fifettorok»gy, xe^^^ded a» a scicftce distiaicC 
£rom afiltt)»Ofny and astrology, appears to battt 
been 'first flystiematicajily treated ijfhy 
who. seema by his workb to have bceti 
8tanltl^;enipIoyed in observing aihi compartsi; 
naturai objects. He described with accuracjr 
mitfiy atMitoiphertc phaetiomeiia, and employedi 
himself in investigating their causes^ He af^ 
signed the cause q£ the rainbaw» and cf tba 
haio» and appeara to have given a more miimte 
detafl of Ahe various appearances of douds^ nun. 
hail, snow, dew, meteors, and other phaenomena 
which occur in our air than any preceding 
or cotemporary writer. Shortly after hioi 
Theophrastus, who had been his pupil, collected 
aU the popular prognosticks of the weather^ 
under four heads ; 1 , ncp» <FfiiA,otrti)f vtrw ; 2, n^ 

nvfAarm oivifMUV ; 3, UsfH trniAurMV ^UfAcavm^ and 4^ 

ntp» cfifAarw luiiwy : the$e proguosticks Aratua 
soon embodied in his Diosemea, which was a 
sort of appendix, to his astronomical poem the 
Phaenomena, translated into Latin verse by CS* 
cero, by Germanicus, and by Festus Avienus. 
We find meteorological observations inter- 
spersed in the writings of the Greek historians j 
and the frequent allusion to atmospheric j^hae^ 



nomena by their poets shows the attentioif; 
which was generally paid to such subjects. 
The simplicity and correctness of narration 
adopted by the Greeks was probably the result 
of the prevailing perfection of their physicd 
organization which is one of tlie princip^ 
conditions of intellectual excellence, and ia 
which their philosophers excelled most of 
those of more modern times. The heads of the 
ancient Greek philosophers are of a remark- 
ably fine form for intelligence.' The Romans 
who wrote on meteorology of any note were' 
Pliny, who in his Natural History, lib. xviii.> 



• The heads of many of the Roman philosophers, an^ in- 
deed of thoae of all countries, ancient und modero, did certain' 
ly, as well as those of the Greeke, refute Juvenal's saty- 
rical assertion Jfonli nulla Jides, if he ever really in- 
tended such as a serious observation ■, but the configuratiort 
of ihe heads of those celebrated ancient nations, who gav^ 
birth 10 the sciences from the native energies of their intel- 
lectual faculties, is more particularly calculated to illustrate 
and conlirm the notions of modern physiologists respecting 
the intimate connection between the physical strength of the 
organs of the brain and the intellectual and moral character 
of the iodividual. A subject which has been ably treated 
of by the celebrated anatomists. Gall and Spurzheim, who 
by their elegant dissections of the biaiu, and their compa- 
ridon of the brains of different animals with the proper habits 
of each, seem to have roused comparative aaatomy into some- 
tliing like a systematick science, l^r. Spurzheim has just 
published a laige work on this important sciencet The 
Anatomy and Physiology of the Brain. il^ ' '"" " 
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cap. 35^ whefein he treats of the prbgnostidA 
of the weather, confounded his observationa 
with abundance of fabulous and absurd nanra* 
tions; Virgil, who in his Georgics imitate^ 
the prognosticks of Aratu£i; Lucretius, who 
endeavoured to assign physical causes for ; most 
of the popular phaenomena of the heavens; and^ 
lastly, Seneca, with whose superfluous tautology 
in his Natural Questions, every one whoJbas read 
them must have been heartily tired. In the 
works too of many of their other writers we 
find traces of their meteorological knowledge. 
It is a pity we know so little of the collateral 
history of this as well as of the sciences among 
the Chinese and Arabians ; and among other 
eastern tribes of the present day. 

Little account of the state of our science can 
be traced from the time of the ancient Romans 
to the revival of letters in Europe ; and it was 
not till the middle of the last century that any 
advancement was made in meteorology. Dur« 
ing the dark ages which elapsed between the 
decay of the Roman Empire and the revival 
of literature ; when the works of art and 
science again fell a prey to superstition and bar- 
barity, and when the enlightened philosopher^^ 
of Greece and of Rome resigned their pre- 
eminence in the republick of letters, and gave 



way to a Joathsomc band of crafty and ovct^=' 
niHng zealots, who being themselves the sport 
at once of pride, of craft, and of superstition, 
exerted the full force of their assumed power 
to enslave the minds of the already degenerate 
race of the people, and to banish from them all 
vestiges of literature and of philosophy; at this 
disgraceful period which is a blot in the natu- 
ral history of the human species, meteorology 
like every other science perished, and all the 
observations and recordi of former observers 
were forgotten. But the stream of time is a 
fluctuating torrent, and intellectual excel- 
lence seems to flourish at alternate periods. 
Shortly after learning again began to flourish, 
and the energies of the human mind again 
exerted themselves according to the particu- 
lar genius of individuals, there appeared 
persons who delighted in aerial phaenomena, 
and Saussurc De Luc, Bcrtholon, and others at 
length roused the attention of mankind to the 
production of our atmosphere. The attention 
of philosophers since their writings seenra more 
particularly to have been directed to these sub- 
jects, which can only be brought towards per- 
fection by the repeated observations of people 
in different places. To add what few I have 
made myself, and to engage the attention of 
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mofe able aod industrioos meteorologists to 

some &cts in the science at present little 

known, is the reason of the present publication 

In conclusion of this rude sketch of the 

science from its earliest records to the present 

dajy. we are naturally led to reflect on tha 

melancholy picture of liie rerolution of human 

society, which the history of almost any science 

or art will always, excite* Science seems to 

have illumined first the banks of the Nile^ 

and to have dawned on the eaiiy tribes of 

Aegypt; travelling down £rom Thebes to 

Memphis and Cairo, it took a westerly 

course to Athens, to Rome, and to the 

many illustrious states which afterwards distiof 

guished modern Europe. But in tracing her 

progress we find nothing left in her course, but 

the skeleton of former greatness. The ruins 

of stupendous cities once the ornament of 

the east ; the numerous fortifications, walls, 

temples, aqueducts, and other works of art, now 

nothing but the desolated habitations of wild 

animals, and the traces left of sciences which, 

like fruitless flowers, bloomed in the spring of 

time only to decay, are monuments of human 

fatality which must impress reflecting persons 

with gloomy notions of the instability of society, 

and incline us to fear that, in spite of all the 
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CHAPTER L 

OF MB. HOWARD'S THEORY OF THE ORIGIN AND 
MODinCATIONS OF CLOUDS. 

A CLOUD is a visible aggregate of minute 
particles of water suspended in the atmo- 
sphere. In the more extensive signification 
of the word, smoke, and all the visible 
effluvia of volatile substances, may be con- 
sidered as clouds : meteorologists have, how- 
ever, confined this term to aqueous par- 
ticles.* 

* Our Englisli word cloud is derived of the Ani^o- 
Saxon verb hliban or Hehliban, tegere^ to cover; firoin 
the same verb came glade. Mot, ht, and lid* In like 
manner, the Latin nubes, and its diminutive nehda, 
came from the Latin verb nubere; and from the same 
verb is derived nupta. So the Greek vtfog and nfixi^ 
from yf^foy. It need hardly be observed here, that all 
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2 OF CLOUDS. Chap. 1.- 

Before I speak of the origin, suspension, 
and varieties of clouds, and of their destruc- 
tion by rain, some preliminary observations 
will be necessary. Aqaeous particles, and 
other volatile substances, may be either dif- 
fused in the air, or may be dissolved in it. 
But diffusion and solution are things quite 
different from chemical combination. 

A cloud may either be so diffused as to 
cease to be visible as an aggregate, or it may 
be taken into solution by tbe air: in the 
former case, a hazy turtidness ; in the latter, 
an additional clearness of the sky; would 
probably be the consequence.* 



that words can do, is to express some of the qnalities ef 
tlie tiling they rr^resent ; they Sttve merely as hints Icr 
the production of ideas. — See Tookk's E»mi Hrfiewra, 
*lO. vol. ii. 136. 

* A cloud may be tlie consequence of vapour, uprmsed 
into the air, and aftcrwai^ mote condensed into visiWe 
partitlcs, by an alteration either in the temperature ^or 
pressure, whereby the air cannot hold so much vapor 
in solution as brfore. Some recent ^sooveties have, 
however, led to a supposition that, imdffr partictflu- <sr- 
cmnstances, ihe ajr itself may be deecniiposed so as tt> 
•deposit water, WMcb aitcy again be taken np by tbe a^. 
Thns we come back again to ihe oM opinion of Aristotle : 
'El Hi vrwrai lAij (i afpa; Mat m^ ;* iifarof ?ia i-iwt wtfr' tii'TtitM 
■wmrarai wpn mxra to» Svu T-wro», ffcc, — MtleGK lib. -i. Ct^. «. 



i*§ *ky> §e Mr, Ifowar 4 terws it» swd of iti^ 

«stfd ^ pgpulw njftwrplpgy of the Amw^ 
agriculturists, who wejie <;^dy <p¥icer»«4 tP 

« 

Quo signo caderent austri, quid saepe videntes 
Agricolae proprius stabuUs armenta tenerent. 

Ai^ th^ ?icp?uacj of tjieir obAwrationi^ 
wiOj i:esp«t t9 pi«gnosti« of the Change c^ 
W^Xhe^f, hlfve beep iren^^d by tbo^e of mpre 
modern meteorologists. It is obvious^ how^ 
ever, that the ancients wanted definite terms 
whereby to expresji tbe peculiarities observ- 
able in clouds and other atmospheric phae- 
nonufn^; a deficiency which ba9 be^n in 
some degree supplied by the moderns, and 
pBiticularly by Mn Upw^nJ, whose theory 
/of the for^wJtion 4fid destruction of clouds 
^ppe^r^^ W £iLr 9^ J i^gai c^pftW^ of judging; 
tQ h9 ^^tfem^ly acewftt^ in mo^t particulars. 
4^ a wiij hfi pepewajy fpr w/c to bftve perpe*- 
iMi^) refefene^ tp tbip thewy, aod a3 I *haU 
ilw^y* use tfep t?r«»5 yirhi?b be ^s ^i9pte«l 
jit MTJti be j^op^ Htp ]^fi9g»t thf f fiador witk 
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4 OF CLOUDS. Chap. 1. § 1. 

the substance of it, as nearly as I can recol- 
lect it, with such additional observations as 
I have been enabled to make since, together 
with references to those passages in the 
writings of the ancients which appear to 
bear upon the subject. 

I shall not pretend, however, to give ex- 
actly Mr. Howard's observations, but only 
an abstract of the principal facts, as far as 
they immediately relate to the origin and 
appearances of the clouds ; for further par- 
ticulars, I refer the reader to the original 
paper printed in the Philosophical Maga- 



SECTION I. 

Of the artificial Distinction of Clouds. 

Clouds are distinguished by seven mo- 
difications, the peculiarities of which seem to 
be caused by the agency of electricity: for 
example, three primary modifications, the 
Cirrus, the CuMotus, and the Stratus: 
two, which may be considered as inter- 
mediate in their nature, the Cirrocu- 
MULUS, and Cirrosteatus ; one, which 
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appears to be a compound, the Cumulo- 
stratus; and, lastly, the Cumulocirro-., 
STRATUS, or Nimbus, a state which imme- 
diately precedes the resolution of clouds. 

N 

into rain. 

SECTION IL 

Of the Cirrus, PI. I. Fig. 1. 
CIRRVS. Dei, Nvbes cirrata tenvissima qvae 

TXDIgVB CRBSCAT. 

• * 4 

The cirrus is a cloud which appears to 
have the least density, and generally the 
most elevation, and which has the greatest . 
variety of extent and direction. It may truly, 
be called the Proteus of the skies ; for, in 
some kinds of weather, its figure is so rapidly 
and so continually changed, that after turn- 
ing' the eye away from it for a few minutes, 
it will frequently be. found so completely air 
tered as scarcely to be identified as the same 
cloud. This, however, is not always the case;, 
it is sometimes visible for many hours and 
even days together, without much changing 
its appearance. I shall briefly mention some 
of its most common varieties, together vvith 
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thecircunlstances under which they gcnerallj 
appear. 

After a continuance of clear weather, the 
cirrus is frequently the first cloud which is 
seen. In this case it often looks like a fine 
whitish thread pencilled, as Mr. Howard 
expresses it, on the clear blue sky; to this 
other faint lines of the same kind are added 
laterally; they increase in size and length, 
and often serve as stems from which nume- 
rous branches proceed, and become other 
cirri of the same kind. These linear cirri 
will generally be found to be very high 
id the air, the lines frequently extend 
quite across the welkin, while their ends, 
b^niig lost in either horizon, appear, from a 
well known optical deception, to converge 
into one point. They do not always extend 
in parallel lines ; they frequently diverge, or 
increase obliquely downwards. Sometimes 
transverse lines are formed, which intersect" 
ing the others at right angles, give to the sky 
the appearance of being covered with a 
beautiful network. Of late, by way of dis- 
tinction, I have used certain specific names 
for the various forms of each modification. 
I have called this netlike feature the reticu- 
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tached) and which ramify in many direc--' 
tions, giving the idea of a, distended lock of 
hair, may be denominated comold cirri, 
Sonietimes numerous little filaments appe^ ' 
lifce bundles of thread, which I havj 
called filiform cjrri. In fair, dry weather, 
■with light gales, obliquely descending bands 
of fibrous Vexture are often seen, and fre- 
quently move slowly along from the leeward 
in a supervening current. I by no means in- 
tend, by the above account, to infer that the 
appearances of the different kinds of cirri, or 
indeed of any cloud, are ever quite uniform; 
op the contrary, scarcely two occur exactly 
alike ; and there are many features 5p vari- 
ous and so mixed, that a particular descrip- 
tion of each can scarcely be attempted. In 
wrae kinds of weather, tbe numberless and 
ever chaijging figures which this cloud 15 
continually presenting tq the eye, baffle all 
attempt at description- Practical observa- 
tion affords the only means of becoming 
acquainted with tliem. 

The observations of Mr, Howard, as well 
as those which I have made since the pe- 
rusal of his meteorological papers, have in- 
duced roe to believe, that, under whatever 
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form the cirrus may appear, it must always 
be regarded as a conductor of the electric 
fluid. Its very texture seems indicative of its 
particular office. The long parallel and 
elevated lines are probably equalizing the 
electricity of masses of air very remote from 
each other. The detached comoid cirri 
equalizing their own electricity with that of 
the surrounding air, while oblique or de- 
pending tufts appear to be conducting frora 
an upper to a lower stratum. The cirrus too 
is sometimes interposed and conducting 
between two other clouds at some distance 
from each other. All the phenoQiena which 
I have witnessed, since my attention was 
directed to nepheology, are reconcileable 
with this supposition ; and it is probable that 
a cirrus ceasing to conduct, ceases to be a 
cirrus, and that it either evaporates or passes 
to some of the other modifications; in doing 
which, it may often be seen in an intermediate 
state, partaking more or less of the modifica- 
tion into which it may be changing, and ex- 
hibiting, in the progress of its metamorphosis, 
very various and very beautiful appearances. 
I have elsewhere had occasion to notice 
the long continued appearance, and the mul- 
tiform and everchanging configurations of 
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Ibis and the other modifications/ unat- 
tended by rain, and accompanied hy dry, 
variable, and generally easterly winds ; the 
abundance of nocturnal meteors, and the 
intermitted actions of De Luc's atrial elec- 
troscope, as indicative of a very peculiar 
state of the electric atmosphere; and, I 
believe, not a very healthy one. 

SECTION IIL 

Of the Cumulus. PI. I. Fig. 3. 
CVMVLVS. Def. Nvbes Cvmtlata densa strstx 

CRESCENS* 

The cumulus is a convex aggregate of 
vsratery particles increasing upwards from a 
horizontal base. It is commonly' of a dense 
structure, formed in the lower atmosphere, 
and moving along in the current of wind 
which is next to the earth. Its first appear- 
ance is generally a small irregular spot, which 
becomes the nucleus on which it forms. 
This increases in size, preserves a flat hori- 
zontal base, and assumes more or less of a 
^jonical figure. Cumuli vary in shape and 
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dimensions, according to peculiarities in the 
operation of the causes which produce them. 
Sometimes they are pretty well defined 
hemispherical masses; at others, they rise 
into mountains, ranged in one plane, tlieir 
silvery summits presenting a beautiful ap- 
pearance. In particular kinds of weather 
I have seen cumuli of a sort of tuberculated 
structure. Before rain, they increase very 
rapidly, descend lower in the atmosphere, 
and become £eecy and irregular in their 
appearance, with their surfaces full of pro- 
tuberances. In changeable weather, they 
partake of the vicissitudes of the atmosphere, 
and evaporate almost as soon as formed, 
or quickly change into other modifications : 
but, in fair and settled weather, they keep 
pace in some measure with the diurnal tem- 
perature, they form soon after sunrise, arrive 
at their maximum in the middle of the day, 
and become very convenient skreens to inters 
cept the rays of the sun ; and they subside in 
the evening. It was thLs circumstance which 
probably led to a conjecture of the partir 
cuiar cause of their production, which ap- 
pears as follows : — The sun's rays warming 
first the surface of the earth, and tlieir 
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radiation causing warmth to be propa- 
gated upward, this warmth converts water 
on the earth's surface into vapour, which 
rises and exerts its elastic force on that which 
the nocturnal decrease of temperature had 
not decomposed, and which therefore re- 
mained ditfused. The latter, in passing 
through the atmosphere to give place to that 
from below, changes its climate, arrives in a 
eolder air, and is thereby decomposed and 
thrown into a state of visible cloud. The 
simple attraction of aggeration may perhaps 
cause the watery particles to collect in a 
mass,* while their being similiarly electrified 
may render them mutually repulsive, and 
prevent their uniting to become rain. The 
cumulus preserves its plane base, because it 
floats on the vapour plane, or at that precise 
elevation at which the air has as much water 
in solution as from its quantum of heat and 
pressure from above it is able to contain. 
Whether the conical form of this cloud is to> 
be attributed to the attraction of aggregation 
alone, or whether something particular in its 



i 



* Hiis, liowciver, is doubtful, as I mention in the m- 
T«tiBt«f theatratua. 
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electric state may also be concerned, has 
never, I think, been determined. The varia- 
tion of its figure, according to ditTerent states 
of weather, seem to favour the latter suppo- 
sition. 

The cumulus, then, may either evaporate, 
change into the other modifications, or, by 
inosculating with any of them differently , 
electrified, may form the cumulostratuB, and 
ultimately the nimbus, hereafter to be de-t 
scribed. 

SECTION IV. 



Of the Stratus. PI. II. Fig. 4. 



STRATVS. NvBEs strata aqtae modo expansa, 

DEOIWVM CRESCBNS. 



The stratus is the lowest of clouds; its j 
under surface usually rests on the earth or' 
on the water. It may properly be called 
the cloud of night, as it frequently makes 
its appearance about sunset, and disappears 
soon after sunrise. When ascending in the 
atmosphere, it often seems at a certain ele- 
vation to take the irregular hemispherical 
form and become a cumulus. It compre« 
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bends what we usually call fogs and mists, 
which in fine summer evenings are seen to 
ascend in spreading sheets from vallies, lakes> 
and fields. And which in autumn and 
winter sometimes continue throughout the 
day as dense fogs. It must be remembered, 
however, that all fogs are not strati ; some 
^pear to be of the modification of cirro- 
stratus. Of the latter kind are generally the 
wet mists which moisten every thing on 
which they come into contact. 

In speaking of the cumulus, I have repre- 
sented the manner in which elastic vapour 
may rise into the air, on the accession of diur- 
nal temperature. As the sun sinks *the heat 
also is diminished, and the lower atmosphere 
becomes cooler than that above. The air, 
, no longer capable of containing so much 
vapour in solution as when it was warmer in 
the day, may deposit it in minute particles of 
water, which may fall in the form of mist or 
stratus. In the evening, too, the under at- 
mosphere being as cold, or perhaps colder, 
than the upper, the vapour plane is not 
preserved, and cumuli by degrees may sink 
down in dew. Under these circumstances. 
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they appear often to evaporate.* Thifi 
vespertine subsidence of the cumulus is 
a circumstance which induces me to 
believe that its diuraal existence, as an 
aggregate, is not merely the result of the 
attraction of aggeration. Its subsidaice at 
a time when the general dampness of the 
air would afford a passage for its electricity 
to the earth, seems to indicate the agency 
of that fluid in keeping its particles collected 
into the hemispherical mass in which it 
usually appears during tlie day. 

There are peculiarities in the appearance 
of the stratus, of the causes of which we are 
utterly ignorant. The fine mists which creep, 
a» it were, along the rallies of a summer's 
erening, are generally white, and, when seen 
at a distance by moonlight, have a very 
fenciful appearance. They are strikingly 
contrasted to the yellow fogs of November. 
The stratus is found to be electrified posi- 

* For fiirtW cbsej-Vfttione respecting the aoctj^mi 
ev^oration of clouds, llie decompwiUon awl retouo 
position of tlie aii", etc. I refer the reader Jo tlie next 
Chapter. 
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tirdys and in . geoend to be In^bly 

ft 18 propQd»d to enuuiiie tbeair abovi^ to 

see wiicdier there be fouad a n^ad^e cotm- 

terdiaige** 

SECTION V. 
<]f the Cirtocmmilm. FL IIL Kg. l. 

CIRROCVMVLVS, De£ Nvbbcvlab densio^ks 

8TBROTVNDAB ST fi^HUIX IT AtSRBIVE AHVOSTTAS. 

Aftjsa the cirrus hsLS ceased to con* 
duct the electnc Avid, it fKFobablf either 
disappears by disp^^km or eYaparation^ 
or it changes into the ciirocumulus or 
ckrostratus. 1(9 change to the ciixocumu'* 
fai8 is freq«eDtlj marked by the lowing 
circamstaixces : it looses its cird^m and 
£brous fitmettire, descends lower in the 
atnosphere^ and . assumes the form of a 
number of well defined and itMindish little 
ciouds, l^yiog in close horizontal arrango* 
ttent: thet:lMfi|geis more or less rapid oa 
difierent occasions, . and sometimes takes 
place in pazt of the clottd, while the other 
part remains cirtifbrm, or appnmches to die 
nature of cirrostratus. 

^ See Cyclopaedia, arlidie Ckuim 

2 
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When the cirrus ceases to conduct, it 
probably becomes electrified either plus or 
minus, and its conversion to cirrocumulus 
seems to indicate that it has acquired a 
strong positive charge. It is difficult, how^- 
ever, to imagine the reason why, under these 
circumstances, the electrified particles should 
not collect into a large body like the cumu- 
lus, instead of assuming the orbicular ar- 
rangement, from which state the cirrocumu- 
lus sometimes changes again to cirrus, but 
more often evaporates by degrees, or passes 
into the compound modifications. The cir- 
rocumulus is not always uniform in its ap- 
pearance, it varies in the size and rotundity 
of its constituent nubeculae, and in their 
closer or more distant arrangement. It is fre- 
quent in summer, and often forms very beau- 
tiful skies : at all times of the year it may- 
be seen, in the intervals of showers, and be- 
;bre an increase of temperature, of which, 
its prevalence is a pretty certain prognostic* 

• Extensive beds of cirrocumuli floadug gently 
along in different altitudes must have attracted almost 
every body'a notice; the bcautifiil appearance of these 
clouds, with a moonlight evening, has been aptly de- 
scribed by Bloomfield.: ' ■" ." '•. ' - 

2 J 
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The distinct formation of the cirrus is not 
always a necessary precursor of the cirrocu- 
mulus ; the latter frequently forms primarily. ' 
This may happen, perhaps, in consequence 
of a supervening current of air, warmer than 
the lower, and supersaturated with vapour^ 
which coming in contact with the colder 
one below, is thrown into a state of aqueous 
gas, which, from peculiarities in the electric 
state of the air, may assume the cirrocumu- 

ft 

lative form. The supposition that cirrocu- 
mulus may be caused by an upper current^ 
warmer than that below, assists us to ac- 
count for its being usually followed by in- 
creased warmth. For many atmospheric 
changes take place first alofit and proceed 

downwards to the surface of our earth. 

• 

^ Far yet above these wafied clouds are seeOf 
In a remoter sky, still more ser^ie^ 
Others detached in ranges throu^ the air^ 
Spotless as snow, and comitless as they're fair; 
Scattered immensdy wide^ from east to west. 
The beauteous semblance of a flock at rest.'' 

The Farmer's Boy^fFmter. 
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Of the Cirrosfratus. PI. II, Fig. '2; 
CfRHOSTRATVSv Nv»B8 ki^bnvata svbcocava ^i; 

i im^mW'Psi whe»i Ueatiog of tb^ cirrus^ 
tli^t that q\p^ f?^q,uetttly changed ii»tQ some 

^. cii;f 01^01^1^9, Of ciiTiiQ^ratiis.: when it^ 
posses. tQ the latfcer> it descends, lowey ia, th^ 

]» gooieral: more legul^ly hiori^QHt^l aod. il^ 
^>fi»s%^ appeals^ sub^i^ng, or ^Itedii^g iM 
form. ..Tiwe figitce-. of tUe QnToptyaAug^. lik^ 
that of the cirrus, is very various: sometimes 
it consists m dense kMigiludutal' stj:eaks ; at 
others it lopk^ like shoals of fish ; sometimes 
the ^^hole,.i?ky isi sp inpttled with it as to 
give the idea o£ the back of the raackerel ; 
this bas been called the mackerelback sky ; 
frequeritty it appears like the grains of 
polished wood, or is composed of fine fibres, 
disposed after the manner of the fibres of 
muscles, which often intersect each pther. 

2 
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I bare seen the cirrostrattis asstrme the reti*- 
eular form, like the cirras, from which it 
can then only be distinguished by its greater 
d^ree of density. This cloud is sotnetim^ 
spread out into a plane horizontal shec^, 
more or less dense ; this is the form in whict 
the halo generally appears. All clouds ai^c 
capable of becoming lighter or darker, ac- 
cording to their relative position with respect 
to the sun ; the cirrostratus, however, is 
remarkable for exhibiting a grc»t raridty of 
beautifiil colours, according t6 its variation 
in density, to other peculiarities in its struc- 
ture, or to its relative position. Thefcfc ap- 
pearances are best seen in tfie ftioWiitfg: and 
evening, when the sun is near to the hori- 
zon . They hate been Well described by the 
ancient poets,* who have likewise spoken 

* Virgil, speakingof the jiVbgAosticsofraln, adludes 
to several appearances which* must be ascribed to the 
intervention of tUs cloud. 

Sol quoque et exoriens et quun^ se condit in undas 
Signa dabit, solem cerdsgiiha sigiia sequunthi!' 
' Et quae mane refert et quae surgentibus astifiS) 
lUe ubi nascentem maculis variaverit ortum 
Conditus in nubem medioque refugerit orbe 
Siispecti tibi sint imbres, namque urguet ab alto ' 

£2 
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of them as precursors of rain and tempestu- 
ous weather; and modern meteorologists 
have corroborated the speculative notions of I 
the ancients, and have observed the preva- i 
lence of the cirrostratus to be usually fol- 
lowed by bad weather, as will be further ' 
discussed when I come to speak of prognos- 
tics of atmospheric changes. 

I Arboribusquc satisque iiotus pecoriquc sinister. 

Ant ubi sub lucem deusa inter nubila sese 
Divtrsi rumpent ritdiii aut ubi pallida surgct 
Titboni croceum linquens Aurora cubile 
Hen male turn mitis defendent pumpinns uvas 
Tani multa in teetis crepitans salit horrida grando. 

1 t^- Hoc etiam emenso quum J»ni decedat Olympo 

■ ,_ . Profiierit meminisse magis, nam sacpe vtdcmua 

It " Ipsius in voltu Tarios errare colores 

Caerulcus pluviam denunciat, igneus Euros 
Sin maculae incipient rutilo inmiscerter Igni 
Omnia turn paritca- vento nimbistjue videbis 
Fervere: noil ilia (juiiiquam me noctc per alcum 
Ire neque a terra moneat convellere flinem. 
At si quum rL'feretquc diem conditque relntum 
Lucidus oibis erit, iru^itra terrcbere nimbis 
Et ciaro sjlvaa cernes aquilone moveri, 

rirg. Gear. lib. i. 460. 

The radii dwersi se erumpentes are probably the same 
as the pifJo., describwl by Aristotle, in his MeLeoiologiea. 
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SECTION vir. 

Of the Cumulottratus. PL III. Fig. 1. > 
CVMVLOSTRATVS. Def. Ntbes dbnsa ibbeot- 

LARIS BASIN PLANAM TNDIgUU 8VPBRCRB8CEN8. 

I 

The change of the cumulus into the cu- 
mulostratus is effected in the following man- 
ner: The cumulus, losing its hemispherical 
figure, increases irregularly upward, grows 
more dense, and overhangs its base in 
uneven or rugged folds ; a preexisting cirrus, 
cirrocumulus, or cirrostratus, or one perhaps 
immediately formed for the occasion, alights 
on its summit, and inosculates. Many of 
these cirrostrati are sometimes seen attached 
to the cu mulostratus, and sometimes to in- 
tersect it Cumulostrati frequently remain 
in this state for a long time, and constitute 
very picturesque skies. At other times the 
processes are more rapid. The cirri or cirro- 
strati are soon lost in the cumulostratus, 
which increases in density, and soon be- 
comes the nimbus described in the next 
section. The distinct appearance of the 
supersident cirri, or cirrostrati, is not neces- 

3 



sary to the production of the cumulostratus; 
on the contrary, the cumulus as often passes 
to this cloud, and eventually to the nimbus, 
without the visible precedence of any such 
conjuncture and inosculation of different 
modifications. But it is probable that the 
same kind of processes are going on unseen, 
and that a similar change always takes place 
in the electricity of the cumulus, previous , 
to its becoming the cumulostratus. The 
change being often visibly effected by the, 
anastamosis of two strata of cloud, as above; 
described, and the two strata having beenj 
found by experiment to be differently eleo 
trificd, we are led to conclude that the pro 
cess of nimbification, of which curaulostra-i 
tus isone stage, consists in a neutralization! 
of the electricities of two or more clouds ;i 
and that where cumulostratus or nimbus 
appears, unpreceded by the afo red escribed, 
phenomena, the same kind of change has. 
taken place in the aqueous aggregates, from 
causes which are invisible.* 

The cumulostratus varies in appeurance ; 



• Kce tlio experinaents of Cavnllo with the electriciJ'H 
kite, &c.— Com/). Treat. Ekd. 2U Ed. p. 370. 
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SomebitKes it oi^rfaangs .a perpendicukr 
Metn> and looks like a great mushroom r 
frequently a long range of cumulofttrati ap« 
peat together, which have the appearance 
of a chain of mountains with silvery topi.* 
Before thunderstorms it seems frequently 
reddish, which some people have imagined 
to arise from its being highly charged with 
the electric ftuid. Of this, howi^ver, more ia 
&i&dther plioe. 



SECTION VIIL 



Of the Nimbus. PI. V. Fig. i. 



' 1 



JJIMBVS. Def. NvBEs vel NVBitM coi;faEBi£S 

* r - 

CLdiJbs of any one of the afbrcfmefttibncfd 
modifications, at the same degree of eleva- 

* Th« siilii^leclKtetiliiBfldinetiinds has this &ppearfliiic&; 
fitid us the change to sturitdosttatufi is grddoali it is oilca 
difficult to determine to Whieh xliodiiieia,tioa to as^ibe it. 
A continuity of base to several mountainous superstnic- 
tures, and art inei'edsin^ idfettsity Of fedloftr which by 
d^^e^ appro^ttfat^s to blitek, <zttarit th^ ptdgfMn of the 

eltege Ui etmndodt^^tasf. 
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tion, may increase so much as completely 
to obscure the sky: two or more different 
raodifications may also do the same thing ia 
different elevations, and the effect of this 
obscuration may be such as would induce 
an inattentive observer to expect the speedy 
fall of rain. It appears, however, from at- 
tentive observation, that no cloud effuses 
rain until it has previously undergone a 
change sufficiently remarkable to constitute 
it a distinct modification, to which the term 
nimbus has properly been applied.* This 
change seems to consist in the uniting of 
particles of water differently electrified, " 
■which, having a mutual attraction for each 
other, closely unite, forming visible drops of 
water, which therefore gravitate and descend 
in rain. The nature of this process will, 
perhaps, be belter understood, if I advert to 

• This application of the word nimbus corresponds 
very well wilh the sense in which it was taken by some 
of the old Roman writers, who considered it as a storm 
cloud, and distinguished from imber or a shower of rain 
actually falling. Thus Lucretius — 

Copia nimborum, turba majore coacta, 
Vrguens ex supero p remit ac facit effluere imbris. 
Liter, de Rer. Nal. vi. 513, 
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what frequently Isippens in the rapid pro- 
duction of showers. The cumulus, sailing 
along in a lower region, appears retarded 
in its progress, increases upwards, and inos- 
culates with a cirrus or cirrostratus above; 
then the whole changes into cumulostratus^ 
and spreads horizontally, forming a dense 
sheet; a sort of crown of cirrose fibres 
extends upward from the superior part, 
while loose floqky cumuli, entering from 
below, seem to nourish the growing nimbus, 
which, increasing in density, at length des- 
cends in rain, the drops or streams of which 
appear, by inosculation in falling, to acquire 
m^nitude in their progress to the earth. 
After the storm has spent itself, the mass is 
again disunited, and formed into the different 
modifications: the cirrus, cirrocumulus, and 
cirrostratus, may again be seen in the higher 
air, while the remaining part of the broken 
nimbus flies along in a lower station, in the 
form of that loose, flocky, and dark coloured 
cumulus, which the sailors call scud. In 
cases of more settled and continued rain,^ 
these processes go on slower, and therefore 

* 

are less likely to be taken notice of. The 
best tWP fpr viewing the progress of nimbi* 
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fication is in stormy weather; cumuli may 
then be seen rising into mountains and 
becoming cumulostrati, while long strata of 
cirrostratus permeate their summits ; and 
the whole plienomenon has the appearance 
of a range of mountains, transfixed by the 
mighty shafts of giants. After having exist- 
ed some while in this form, they become 
Jarge and irregular, and they get darker by 
intensity, till all seem concentrated in a 
dense black mass, with a cirrose crown 
extending from the top, and ragged cumuli 
entering from below; and eventually the 
whole resolves itself into rain.* 

Having in this section given a sketch of 
the modifications, and of the principal cir- 
cumstances which relate to their formation 



• Previons to the coming up of a storm, a dead c&Im, 
which may have for some time cxisteil, is followed by S 
gale. TJie approach of a storm, thus ushered in by wind, 
is admirably described by Virgil : 

Qunlis ubi ad terras abrupto sidcre nimbus 
It inare per medium ; miaeris htu praescia longs 
Horrescuiit corda agricolis: dubit ille ruinaa 
Jirboribus stragemquc satis, ruet omnia late 
Anterolcot sonitumque ferunt: ad littora venti. 
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and peculiatitieb, I proceed in thQ next to a 
Airther examination of the same subject 



SECTION IX. 

Bt what has been said above, it appeart 
that, according to Mr. Howards theory, 
the origin of clouds is from the surface of 
the earth and waters. That the vapour up- 
raised by the accession of the diurnal tem^ 
perature, in the manner described, is con- 
densed into a visible cloud, either by cold, 
or by the air, from other causes ; losing its 
power of holding so much water in solution 
as before ; or by the joint inflhence of these 
causes. That cumuli are the immediate re^ 
suit of this process; and that in the evening, 
when the heat is diminished, the air deposits 
its vapour again in the form of dew, which 
gravitates to the ground, becoming more 
dense as it approaches the earth, because 
the lower atmosphere is now the coolest; 
and finally lodges on the surface of the 
herbage, or of the ground, where it awaits 
the reascending sun to be again evaporated. 
Cumnh also are repiesented to be dispersed. 
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and their constituent particles to come to 
the ground in the same manner.* Accord- 
ing to the same theory, it appears that the 
other modifications are also the consequence 
of vapour carried up into the atmosphere, 
while their peculiarities are more imme- 
diately effected by the agency of the electric 
fluid. 

The conclusion of Mr. Howard's theory, as 
it is given in Rees's Cychpcedia, is so good, 
that I tihall adopt it as a termination to this 
section. 

" We shall conclude with a brief review 
of the modifications ascending from the 
Stratus, formed by the condensation of 
vapour on its escape from the surface to the 
Cumulus, collecting its water in the second 
stage of its ascent, both probably existing 
by virtue of a positive electricity. From 
these proceeding through the partially con- 

duclitlg CUMULOSTKATUS tO the ClRROSTKA* 

Tus and Cirrocumulus ; the latter positively 
chained, and considerably retentive of its 



* Although tlie reason of their sinking may be tho 
destmctimi of the vapour plane in ihc evening, yet some 
other cause must exist for the cumulus to disperse and 
fall in ditiused mist, or dew : see the next Chapter. 
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charge; the former less perfectly ii 
and, perhaps, conducting horizontally: we 
arrive thus at the region where the Cirkus, 
light and elevated, obeys every impulse or 
invitation of that fluid, which, while it 
finds a conductor, ever operates in silence ; 
but which embodied and insulated in a 
denser collection of watery atoms, sooner or 
later bursts its barrier, leaps down in light- 
ning, and glides through theKiMsus from 
its elevated station to the earth/' 



SECTION X. 

Though the above theory appears very 
plausible, and is certainly in many respects 
accurately correct, yet there are other theo* 
ries which are opposed to it in many parti- 
culars, and which seem likewise to have 
some pretensions to credit. I shall proceed 
next to mention some of these, and compare 
them with that of Mr. Howard. It is con- 
tended by some that the dew does not fall^ 
but, on the contrary, rises: the earth, it is 
s^d, retains the heat of the day longer than 
the air immediately above it: that evapoia*- 
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tion being greater, according to the propor- 
tion of heat which the water bears to the 
air into which it evaporates, there becomes 
a considerable evaporation from the earth 
and waters in the evening, which is con* 
densed again in the cold air. I readily allow 
that this may take place ; but it does not 
apjjear to me to militate against what baa 
been advanced in the preceding Section'. 
Evaporation may still be going on frorrt 
below, while there is a precipitation front 
above ; and thus we may account for the 
Stratus not always resting on the ground, 
but frequently beginning at a small distance 
from it, or increasing in density for some 
feet upwards, there being a sort of shallow 
vapour plane preserved so long as the heat 
continued to be slowly transmitted from the 
earth. ' 

M. Dc Luc asserts that clouds are not the 
constant result of evaporation from the 
earth. He accounts for them by supposing 
that t4ie air is decomposed by the sun's raysj 
so as to deposit aqueous particles, whicft 
become clouds. If this be admitted to take 
place, it does not argue against the ascent 
of vapour: and whether the watery parti* 
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cles arise immediately from the ground, or 
are deposited by the air, they may equallj} 
be supposed capable of becoming cloud, 
when operated upon by the nubific principle 
which is believed to be electrical: indeed, 
these two processes may co-operate to the 
prodnetion of clouds^ so that, if-^ this^ hypo« 
thesis be advaticed. against Mr. Howard'^ 
theory, it cannot be regarded as constituting 
a valid objection * 

* The fpljipwing extr^t will, perhaps, fiimish to the 
reader a more perfect idea of Mr. Howard's theory of the 
Ofigiife of clouds : 

'^ On i^ remote and muversal origin of clouds there 
can be but one opimon — that the water of which they; 
consist, has been carried into the atmosphere by evapora<t 
tion« Jt is on the nature of this process tlie state ii^ 
which the vapour subsists for a time, and the means b^ 
which the water becomes again visible, that the greatest 
divensity of opinion has prevailed. 

" The chemical philosopher^, seduced by analogy, and 
accustomed more to the action of liquids on solids^ natu^ 
rally regards evaporation as a solution of water in die 
atmosphere and the appearance of cloud as the first 
indication of its precipitation; which becoming afterwards 
(iin4^ favourable cirQumctances) more abimdant, pro- 
4tices rain. The theory of Dr. Hutton goes a stcg 
fiuther^ assumes a certain rate of solution differing firon^ 
that of the advance of temperature by which it is effected, 
and deduc«» a- genaml eKplatiatioa^ of> clouds and rain 
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It IS said again, that nimbi have beeni' 
observed to take place without the pre- 

from the precipitation wliicli, according to his rule, 
should result fi^oin every mixtuie of different porlioiis of 
saturated air. The fundamental principle of this theory 
has been disproved in on essuy heretofore presented to 
the society,* and which was written under the opinion, 
at present generally adopted by chemists, that evapora- 
tion depends on a solvent power in the atmosphere, and 
follows the general rules of chemical solution. 

" The author has since esjioused a theory of evapo- 
ration which altogether excludes the abovementioned 
opinion (and consequently Dr. Hutton's also,) and con- 
siders Iwmself in a considerable degree indebted to it for 
the origin of the explanation he is about to offer. It wilP 
be proper, therefore, to slate the fmidamental proposi- 
tioufi of this theory, witli such other parts as appear 
immediately necessary, referring for mathemetical de-' 
monstrations and detail of experiments to the work 
itself, which is entitled " F.);])erimental Essays on the ' 
Constitution oi' mixed Gases ; on the Force of Steam or 
Vapour from Water and other Liquids in different Tem- 
peratures, both in a Torricellian Vacuum and in Air; 
on Evaporation ; and on the Expansion of Elastic Fluid* 
by Heat. By John Dalton." — See Memoirs of the 
Literary and Philosophical Society of Manchester, vol.' 
r, part ti. — The propositions are as follow .- 

' 1. When two elastic fluids, denoted by A and B, 
are mixed together, there is no mutual repulsion amongst 
tlieir particles; that is, the particles of A do not repel 

* See Phil. Mag. vol. xiv. p. 55. > 
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currence of other modifications ; but I have* 
seen it no where proved, that after their 

those of J5, as they do one another. Consequently, the 
pressure or whole weight upon any one particle arises 
solely from those of its own kind. 

* 2. The force of stream from all liquids is the same 
at equal distances above or below the several temperatures 
at which they boil in the open air; and that force is the 
same under any other pressure of another elastic fluid a$ 
it is in vacuo. Thus the. force of aqueous vapour of 
212° is equal to 30 inches of mercuiy ; at 30° below, or 
1 a2°, it is of half that force ; a^d at 40° above, or 252°, 
it is of double the force : so likewise the vapour from 
sulphuric ether which boils at 102°, then supporting 30 
inches of mercury, at S0° below that temperature it has 
half the force, and at 40° above it, double the force : 
and so on in other liquids. Moreover, the force of 
aqueous vapour of 60° is nearly equal to half an inch 
of mercury when admitted into a Torricellian vacuum ; 
4ind water of the same temperature, confined with per- 
fectly dry air, increases the elasticity to just the same • 
amount. 

* 3. Tile quantity of any liquid evaporated in the 
open air is directly as the force of stream from such 
liquid as its temperature, aU other circumstances being 
the same^' 

The following is part of the Essay on Evaporation: 
** When a liquid is exposed to the air, it becomes gra- 
dually dissipated in it; the process by which this effect is 
produced we call evaporation, 

" Many philosophers concur in the thcorj' of chemi- 
cal scdution: atmospheric air, it is said, has an affinity 

D 
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formation rain has gone on without a cip-- 
rose crown on the upper part of the nimbus. 

For water ; it is a ijieiiatniimi in which water is soluble 
to a certain degree. It is allowed, notwitluitandiug, by 
all, that each liquid h coiivorlible into an elastic vapoiw 
in vacuo, which can subsist independently in any tem- 
perature: but as the utmost forces of these vapoura arc, 
inferior to the pressure of the atmosphere in ordinary 
temperatures, they are supposed to be inct^table of exist- 
ing in it in the same way as tliey do in a Torricellian 
vacuum: hence the notion of affinity is induced. Ac- 
flording to this theory of evaporation, atmospheric air 
(and every other sjiecies of air for aught that appears) 
dissolves water, alcohol, etlier, acids, and even metals. 
Water below 212*" is chemically combing with the 
gases; above 212° it assumes a new form, and becomes 
a. distinct elastic fluid, called sleam : whether water first 
chemically combmed witli ah", and then, heated above 
212°, is detached from the air or remains with it, 
advocates of the tlicory have not determined. llii»' 
theory has always been considered as complex, and at- 
tended with difficulties : so much Uiat M, Pictet and 
others have rejected it, and adopted that which admits 
of distinct elastic vapoui-s in the atmosphere at all tem^ 
peraturcs, uncomhined with either of the principal cooiJ 
stitucnt gases, as being much more simple and easy of ex-> {j 
plication than the other; though they do not remove 
the grand objection U> it, arising from atmospheric 
pressure." .■ 

" On the Evaporation of Water lelow 212°. \ 

" 1 liave fretjuently tried the evaporation at oil tlis 
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I btpre notified the dpontaneotis fottnation 
of titfnbi mora than once. Of this I shall 

iMapemtures Uoir ^2: it wovid be tedious to enter 
mt# ^tafl ef all the experiments, but I shall give the 
w &m liB ait €ome ranarinble points. In all the high tern-* 
p cf atu res t used the vessd abovemendoined,* keeping 
m tkermometor tn it, by which I eould secure a constant 
iieat, or at least "keep it oscillated witibin narrow limits. 

** The ersporation firom water of 180® was from 18 
toSS grains per minute, according to circumstances; or 
about one4ialf of that at 212^. 

^ At 164^ it was about one-third of the quantity at 
the boSing temperature, or from 10 to 16 grains per 
mnute. 

'< At IS9P it was only one-fourth of that at boiling, 
or hbm 8 to 12 grains, according to circumstances. 

^< The temperature of 144® afiiM'ds one-fiAh of the 
elfeet at briling; 188^ gave one-sixth, ficc. 

^ Hamig previously to these experiments determined 
thefinree of aqueous vapour at all the temperatures under 
212®, I was naturally led to examine whether the quan- 
tity of water evaporated in a given time bore any pro- 
portion to the force of vapour of the same temperature, 
and was agreeably surprised tofind that they exactly cor- 
responded in every part of the thernuHnetric scale ; thus 
Ae forces of vapour at 212®, 180®, 164®, 152®, 144^, 
md 1S8®, are equal to 80, 15, 10, 7^, 6, and 5 inches 
rf mercury respectivdy: and the grains of water evapo- 
rated per minute in those temperatures were 80, 15, 10^ 

* This refers to experiments on the evaporatioa of 
walor al 21€® te which see the Essisy. 

D2 



say more hereafter, when I shall attempt 
further to illustrate these subjects by a detail 



T-J, 6, and 5, also ; or numbers proportioniU to these. 
Indt.'etl il should be so from the established law of me- 
chanics, that all effects are proixirtional to the causes 
producing them. The atmosphere, it should seem, ob- 
structs the diffusion of vapour, which would otherwise 
be almost instantaneous, as in vaaio; but this obstruc- 
tion is overcome in proportion to the force of the vapour. 
Tlie obstruction, however, caiinol aaise from the weight 
of the atmosphere, as has till now been supposed ; for 
then it would effectually prevent any vapour from arising^ 
under 212°: but it is caused by the vis inertix of the 
particles of air, and is similar to that which a sti'eam of 
water meets with in descenchng amongst pebbles, 

*' The theory of evaporation being thus manifested 
from experiments in high temperatures, I found that if 
il was to be verified by experiments in low temperatures 
regard must be had to the force of vapour actually exist- 
ing in the atmosphere at the time. For instance, il' 
water of 59° were the subject, the force of vapour of 
that temperature is l-60th of the force at 212°, and one 
might expect the quantity of evaporation l-60lh also : 
but if il should happen, as it sometimes does in summer, 
that an aqueous atmospliere to that amount docs already 
exist, tlie evaporation, instead of being l-60th of that 
liom boiling water, would be nothing at all. On tlie 
other hand, if the aqueous atmosphere were less than 
that, suppose one half of it, corresponding to 39° of 
heat, then theeiTective evaporating force would be 1-I20th 
of tliat from boiling water : in sliort, tlie evaporating 
force must be miiversaliy equal to that of the tern- 
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^i^omt^ particular cases . — In the conclusion of 
this chapter, I may observe, that if, agreeable 

perature of the water, diminished by that already exist- 
ing in the atmosphere. In order to find the force of 
the aqueous atmosphere I usually take a tall cylindrical 
glass jar, dry on the outside, and fill it with coJd spring 
water fresh fi'om the well : if dew be immediately formed 
on the outside, I pour the water out, let it stand a 
while to increase in heat, dry the outside of the glass 
well with a linen cloth, and then pour the water in 
again : thi& operation is to be continued till dew ceases to 
be formed, and then the temperature of the water mxist 
be observed; and opposite to it in the table will b« 
found the force of vapour in the atmosphere. This 
must be done in the open air, or at a window ; because 
the air within is generally more humid, than that with- 
out. Spring water is generally about 50^, and will 
mostly ^mswer the purpose the three hottest months in 
the year ; in other seasons an artificial cold mixture is 
required. The accuracy of the result obtained this way 
I think scarcely needs to be insisted upon. Glass, and 
all otlier hard, smooth substances I have tried, when 
cooled to a degree below what the surrounding aqueous 
vapour can support, cause it to be condensed on their 
surfaces into water. The degree of cold is usually from 
1 to 10 below the mean heat of the 24 hours ; in summer 
I have often observed the point as high as 58® or 59% 
corresponding to half an inch of mercuiy in force ; and 
once or twice have seen it at 62® ; in changeable and 
windy weather it is liable to considerable fluctuation : but 
tJiis is pot the place to enlarge upon it. 

" For the purpose of observing the evaporation i^ 
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to the experiments of modern chemists, the 
conversion of fluids into elastic vapour is at- 

atmosphenc temperatures t got two light tin veisela, &i 
one six indies in diameter and hnlf an inch deep, th^ 
other eight inches diameter and three-fourths of an incB 
deep, and made to be stispended from a balance. Whefi 
any experiment," designed as a test of the theory, was 
fnade, a quantity of water was put into one of these 
{generally the six-inch one, which I preferred,) the whole 
*ras weigtied to a grain ; then it was placed in an open 
window or other exposed situation for 10 or IS minutes, 
^d again weighed to ascertain the loss by evaporation ; 
at the smnc time the temperature of the water was observed, 
the force of the aqueous atmosphere ascertained as above, 
and the strength of the current of air noticed. From a 
great variety of experiments made both in the winter and 
sinnnfcr, and when the evaporating force was strong and 
weak, I have Krand the results entirely conformable with 
the itboTe flieory. The same quantity is evaporated with 
the same evaporating force thus determined, whafeTei* 
be the temperature of the air, as near as can be judged; 
but with the same evaporating force, a strong wind will 
double the effect produced in a still atmosphere. Thuf^ 
if the aqueous atmosphere be correspondent to 40* of 
temperatnre and the air be 60°, the evaporation is the 
same as if the aqueous atmosphere were at 60° of tern- 
peratnte and the air 72°; and in a calm air the e\-apora* 
tion from a vessel of six inches in diameter in such ciN 
cumatancea would be about '0 of a grain per minute, and 
about V8 grains per minute in a very strong wind ; the 
diilerent intermediate quantities being regulated solely by 
(he force of the wind. 
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tended with a loss of heat ; the vapour frdin 
w^ter^ by tendering the upper atmosphere 

<^ Having qnoted so much of this essay as may sttC- 
fice to exhibit the principles onwhich we shall proceed, 
it may be useful, before we do this, to reci^itulate the 
following drcumstatices rei^ecting the litmiisphere of 
aqueous gtis^ at (for brevity) the aqueous atmosphere* 

** 1st. It is supplied by the process of evaporatictt, 
which by this theory appears to be reduced to the imme- 
diate union of water with <$aloric into a binary compoufidy 
aqueous gas. 

•* 2dly. The sufiply of Tapcur (by which term, for the 
purposes of meteorology^ we may denote aqueous gas^) 
is r^ulated by th^ following circumstances :— -1 . Temp^ 
rature of the evaporating water, being greater as this is 
higher, and wee versS^ 2. Quantity of suiface expoted. 
Smce it is from the sur&ce only of the mass that the 
vi^ur in common cases can escape, tb^ supiply is in 
direct proportion thereto. 3. Quantity of vapour already 
sabsisting in the atmo&phere : the evaporation being less 
(with equal tempet^ature imd surface) in proportiini ad thjs 
is greater, and vice versa. 

^^ 3dly. The vapour thus &rown into the atmottphefe 
is divisible therein by its own elasticity, which suffices / 
for its ascent to any height in a perfect ca]m. Yet» 
as in this case the inertia of the particles of ait con* 
siderably resists its diffiision, so in the opposite one 
of a brisk current, the vapour, by the same rule, must 
in some measure be drawn along with the mass into 
which it enters. 

" 4thly. The quantity of vapour which,, under equal 
pressigre, can subsist in a given mass of air, wiQ be 
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into which it aiscends cooler than it was 
before^ also renders it less capable, agreeable 

greater as the common temperature is higher, and vice 
versa > 

** Aqueoufi vapour is the only gas contained in the 
atmosphere whicFi is subject to very sensible variations in 
quantity. These variations arise from its attraction for 
caloric being inferior to that of all the others.. Hence 
when a cold body, such as the glass of water in flie 
experiment above quoted, is presented to the atmosphere, 
the other gases, composing the latter, will only be cooled 
. by it (and that atall known temperatures;) but the vapour, 
after being more or less cooled, will begin to be decono^ 
posed, its caloric entering the body while the water is 
left on the surfece. 

• '* The formation of • cloud, is in all cases the remoie 
consequence of a decomposition thus effected, except that 
the caloric escapes, not into a solid or liquid, but into the 
surrounding gases, 

** Dew is the immediate result of this decomposition. 
The particles of water constituting it are, singly, invi- 
sible, on account of their extreme minuteness. The 
approach of dew is, nevertheless, discoverable by a 
. dark hazy appearance, verging from purple to faint red, 
extending from the horizon to a small distance upwards, 
and most conspicuous oyer vallej^s and large pieces of 
water. 

" The theory of dew seems to be simply this : — during 
the heat of the day a gi'eat quantity of vapour is thrown 
into the atmosphere from the surface of the earth and 
waters. When the evening returns, if the vapour has 
not been carried off iji part by currents, it will often 
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to Mr. Howard's theory, of containing so 
much aqueous gas in solution, which thus 
contributes to effect its own condensation 
into clouds: by which process there is pro- 
duced again an increase of heat ; and by 
this means the degree of temperature is in 
some measure restored. 

happen that more remains diffused in the general atmo- 
sphere than the temperature of the night will permit 
to subsist under die full pressure of the aqueous atmo- 
sphere. A decomposition of- the latter then commences^ 
and is continued until the general temperature and 
aqueous pressure arrive at an equilibrium, or until the 
returning sun puts an end to the process. The caloric 
of the decomposed vapour goes to maintain the general 
temperature; while the water is separated in dropa^ 
which, minute as they are, arrive successively at tlie 
earth in the space of a few hours. That tlie ordinary 
production of dew is by a real descent of water from the 
atmosphere, and not by decomposition of vi^Kmr on 
surges. previously cooled (as in the experiment already 
mentioned) any one may readily be convinced by ob*^ 
serving in what abundance it is collected by substances 
which are wholly unlit to carry off the requisite quantity 
of c^iloric fot the latter effect,'*— PAi/. Mag. Sep. 1803. 
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CHAPTER II. 

FURTHER OBlSfeRVATIONS ABOUT THE FECULU 
ARITIES OF THE CLOUDS. 

Xir the foregoing chapter I have given a 
hasty and imperfect sketch of Mn Howard's 
theory of the origin, suspension, and de-^ 
struction of clouds. I shall next proceed 
tp examine further the various appearances 
which the different modifications present in 
the progress of their formation, changes, and 
destruction; the influence which they ap- 
pear to have on each other, and the conr 
nexion observable between their peculiarities 
and other atmospheric phaenomena. The 
reader will see how far these phaenomena 
are teconcileable with what has been already 
said in the above chapter. In investigating 
the causes of these changes, I have selected 
such few cases as appeared necessary to illus- 
trate them, and for further particulars I refer 
to the Appendix at the end of the volume, 
and to my journal in the Philosophical Maga- 
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zine. In this journal, it may be said, I have 
been too minute in the detail of appearances. 
But where effects are intricate and complexi 
an Accurate detail of them appears the onlj 
thing that can lead to a knowledge of their 
particular causes. 

SECTION I, 

Of the Varieties of the Cirrus. 

I HAVE al!*eady said that the cirrus was by 
no means uniform in its appearance; but, on 
the contrary,^ that it exhibited a very great 
variety of figure, both while it remained a 
determinate cirrus, and when passing to the 
other itiodifications. That these varieties 
Afe the effect of a variation in the cause of 
the cloud, cafnndt be doubted ; many of them 
are attendant upon particular kinds of wea- 
ther ; and an accurate examination of them^ 
compared with other coexisting phaeno-» 
mena, *eems likely to throw additional light 
on the nature of the peculiar office which the 
cirrus performs ; namely, that of conducting 
the electric fluid. 

When the weather is dry, the cirrus had 
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more of a fibrous texture then when it is 
damp ; and whatever may be its figure, 
whether comoid, linear, or filiform, its er- ' 
tremities are always fine evanescent points. , 
This is a fact very conformable to our pre- 
sent idea of its nature. Jb'or when sur- 
rounded by dry air, which is an electric, 
there is not a free passage for communi- i 
cation ; and the cirrus necessarily assumes 
that form which is best calculated for con- ' 
ducting, the evanescent terminations being . 
probably points, for the transmission of the 
fluid, and they are directed towards that 
part of the sky with which the electric com- ' 
munication is to take place. 

On the 30th of August, 181 1, the air ; 
being very dry, according to the hygrometer, ; 
the cirri were spread about in a lofty region; 
they were of a fibrous texture, one end ter- 
minating in transmitting points, the other 
frequently more massy; they passed on 
gently with the wind, in succession; by the 
evening none were to be seen. Cumuli also, 
formed during the day in a lower atmo- 
sphere, moved along in the lower current, 
and likewise disappeared at night. The 
dryness of the air might be the reason whj^ 
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these two kinds of clouds did not affect each 
other, so as to produce cumulostratus and 
Bimbus, by their union. 

In wet weather, when the air is damp, the 
cirrus, which is seen in the intervals of the 
rain, is ill defined, and bften of a sort of 
plumose figure ; and it has less of the fibrous 
structure ; this may be attributed to its being 
surrounded with moister air, which being a 
conductor, though an imperfect one, there 
is not the same necessity for the cirrus to be 
drawn out into fine transmitting points ; as 
the fluid can fly off more generally from all 
parts of it. Cirri of this kind are generally 
of short. duration, and have a great tendency 
to change into the other modifications; there 
is often a haziness in the atmosphere when 
they appear, and they are frequently soon 
followed by rain. They seldom appear in 
fair dry weather; and if cirri, which have 
been previously , fibrous, put on the plumose 
and indefinite character, a change to wet 
weather may be expected. All these are 
circumstances which corroborate the opinion, 
that the humidity of the circumjacent hW is 
the cause of this kind of feature of the cir- 
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nw, and agree very well with the nature ©f 
the office already assigned to it. 

I have almost always found the fibrous 
cirri to be accompanied by . dry ait. But 
there are rare exceptions to this rule. The 
upper air may, however, be tolerably dry, 
while the under air is moister, which may 
account for the occasional appearance of 
cirri of fibrous texture above, at a time 
when the hygrometer indicates a humid 
atmosphere below. 

The plumose cirrus often appears when 
the sky is deep blue, and the cirrus of fibrous 
structure sometimes appears when-it is pale 
coloured. But the intensity of the blue of 
the sky does not seem to depend on the 
dryness of the air ; nor the paleness, on its 
moisture. In the intervals of showers the 
intensity of the blue is often the greatest.* 
While I am now writing, I observe out of 
my window abundance of fibrous cirri in a 
sky rather pale than otherwise. During the 
abundance of cirri I have sometimes per- 

* Sir Isaac Newton somewhere observes that the deepest 
blue sky happens just at the change from a dry to a moi^ 
atmosphere. 
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cerred the sky particnlul j pale ; whkfa, 
minute examination, ha^e been found to lie 
caused bj immmeiable fine fibres of cirrus 
lajdng very close together. 
. There is a vaiicfy of the cirrus, called in 
lancolnshire the Sea Tree, which has some- 
what of the plumose structure, and gen«ally 
|M:^ecedes rain. Its figure giTes a faint resemr 
blance to that of a tree, whence it derives 
its name, one end being a compact kind of 
trunks from which fibres diveige and ramiff 
into confused or plumose branches.* 

The obliquely descending bands of ctrras^ 
before mentioned, which occur diieily in fidr 
warm weather with light gaks of wind, are 
not always detached. I have seen tfiem pro* 
ceeding from other clouds, and sometimes 
connecting two distant masses of cloud, whidi 
in this case hare always been undergoing a 
change of appearance, reconcileable with the 
idea of a change in their electric state. 

The detached comoid cirri, called Mares* 
Tails, are seldom very much elevated, par- 

* By plumose, is meant a figure which gives the idea 
of the folded ends of a plume of feathers. The sea tree 
sometimes looks like many of these plumes diverging ^m 
one item. 
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ticularly those which ramify vertically. Their? 
presence is well known to be an indication,' 
of wind; and when their transmitting tei>» 
minations have a decided direction, the sub-v 
scfjuent wind has been often found to blow 
from the quarter to which they have pre- 
viously pointed. This circumstance seems 
difficult of explanation. For if we suppose 
a current of air, differently electrified, to 
precede the more violent and sensible wind 
that is to follow, with which the cirrus com-' 
municates its electricity by means of these ' 
pointing fibres; how comes the cirrus itself,- 
though apparently stationary, to be actually 
moving on slowly in an opposite direction ? 
which 1 have observed to be the case: and,' 
indeed, cirri in general move along with'- 
their tails either foremost or aslant. If 
these cirri, then, be moved along by the 
current of air, it cannot be imagined that 
there can be a current of differently elec-'> 
trifled air meeting them, which should 
draw out their tails into transmitting points. 
For if two currents meet, which ever was' 
strongest would counteract the other, and 
would move the cirrus at the rate of the, 
difference of the two velocities. It is dif- 
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fic)i}t> too, to suppofie thftt there cin be t 
tide of electncity xxKiviDg against the win^.; 
hut it is pcfi^ble that the cif rust may not be 
carried forward by the mechaoical impulse 
q{ win d. The same eketric attraction, which 
inay draw out its cirriform tail for the pur- 
pose of equalizatiouj may be supposed^ fur- 
thermore, to move slowly the whole mass 
in the aame direction. I never could quite 
satisfy myself on thia p<Hnt. Perhaps the 
electric attraction, which draws out the cir- 
rus into transmitting points, eicercises its 
power quite independent of the wind theu 
blowing ; for these cirri sometimes move in 
a direction very dii0erent from the direction 
of tbek tails: besides, the cirrus has been 
observed to continue moving on, in the same 
direction, while the tjuls have veered round 
toward another quarter.* 

There is sometimes a kind of motion ob- 
servable in the cirrus which I have never 

* Whether by tile ieecM of wool, which Aratus, Viiv 
gU, and Luctetius ap^ of, as being carried across the 
welkin in rainy weather, were intended these comoi4 
drri, chrostrati, cirrocumnli, or large flocky send, is 
uncertain. They intended, however, to describe the pe- 
culiar clouds which accompany variable weather. 

E 
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noticed in any other cloud, which it is some' 
what difficult to describe, and which, when- 
ever I have seen it, has happened in a cirrua 
of" a particular kind ; namely, in one which 
has a sort of plumose extremity, with a long 
fibrous body, and a fine transmitting pointed 
tail.* The plumose head, which under these 
circumstances is clearer and rather more 
fibrous than usual, together with the body, 1 
seem all in motion, as if every particle was 
alive. This motion may be compared to 
that of a piece of cheese full of mites, which 
seems agitated in every point, without ever 
materially changing its place. This was 
remarkably conspicuous in some cirri, which 
I saw from Farningham, in Kent, about 6 
o'clock in the evening of the l6th of July* 
1811. They pointed nearly to the East. 
The weather which preceded them was vari^ 
ble, with some showers, and they were suc- 
ceeded by several days of fair dry weather 
with various clouds, at the end of which 
time happened a hard thunderstorm about 
three in the morning- Can this motion pos* 
sibly be tlie effect of an effort on the part of 

* Plate 1. Fig. 2. 
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the electrified particles of the cloud, to equar^ 
lize theu- own electricity with that of the 
air? or may there he some disturbance in^ 
the electricity within the cloud, from other 
causes ? Sometimes portions of the cloud 
seem lightly agitated^ as if by partial but 
gentle draughts of wind Can the motion 
alluded to be caused by the evolution, of any 
air generated in the cloud ? 

When the cirrus ceases to conduct, it 

ft • 

changes its form, and becomes some other 
cloud, as has been said : thus, sometimes a 
sky full of cirrous streaks, after a while 
becomes overspread with a milky whiteness. 
This is a sort of change to cirrostratus, 
which often ends in rain,* The cirri how- 
ever frequently change to the cirrocumulus ; 
and in the progress of the change the cirrous 
fibres seem to shoot out laterally into trans- 

* The Abb6 Bertholin probably alludes to the cirrus, 
as well as to scudlike cumulus, and other transitory fear- 
tures of the modifications, which appear in the intervals 
of showers, when he speaka of the ^^ Lambeaux et &ag» 
ments de nuages qui sont comme dissemines dans lea 
differeutes regions de I'air, les uns sont plus hauts (cirri, 
&c.) les autres plus bas (scud, &c.) et flottent au gre dea 
vents de divers cotes." He speaks of them as vehicles of 
the electric fluid, and as useful in conveying away the 

E2 
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TerteandtRtersecting streaks; tbeyfirst change 
to ciprooemukiB at their points of intersect 
tion, which thicken, approach to the o? bicu** 
laribrBfi, and seem like centres from which 
thnm eradiate ; thus a sort of filiform dr* 
focumalfis is efiected, which either goes on 
dlian^ng to a more perfect feature of that 
dottd, changes again to cirrus or to cirro^ 
stratus, or evaporates. It often happens that, 
as the cloud is gently moving on, the spec- 
tator has not an opportunity of watching It 
tfaroi^hout all its metamorphoses. 



SECTION IT. 

Clf the Varieties of the Cirrocumulus. 

The permanent features of any cloud 
should be distinguished from those which 
are only transitory, or which the cloud ex- 
hibits in the progress of its change from 

mfttter of lightning, which wonld otherwise be oftener 
embodied in large clouds, and strike the earth with ter- 
rible violence. Thus he seems to have had some faint 
notion of an office performed by clouds, which more 
recent discoveries have ascribed to the cirrus. See Ber^ 
tkoL Be VElec. Met. t. II. p. 113. 
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doe modificatidii to another. I hate befbte 
liottced, that in the change from the drrtifc 
io the drrocamulttSj a number <rf appeDittt* 
ances present therttselves, which cannot bd 
feferred to either. Thej^ generilly^ howetwi 
end ill a determinable inodificatioti, yv%idh I 
eall its permanent form ; and in which it 
generally remains for some time, and theii 
evaporates, or changeia again. The permit 
nent features of the cirrocumiilyg vary at 
difierent tittles, and the varieti^ are €0t(- 
nected with particular states of thft afftkJ*- 
sphere. In fine warm weather in Stimmei'> 
particularly towards evening, the nnbecolM 
which compose this ctoud are often larger 
well defined, and separate from each other: 
the whole sky is sometimes replete with 
them* This feature is often the fowrwfiflet 
of fine and wholesome^ after a long Ctffr- 
tinuation of wet and variable, weather: it 
is strikingly contrasted to that variety of 
cirrocumolus which is composed of very 
diminutive ntibeculae; by which the skjr 
seems sometimes peppered, if 1 may so 
express mysel£ with innumerable little round 
white specks, wbidh itre sonfietimea of bo 
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light a texture as to be almost transparent. 
There is a sort of cloud of this latter sort, 
which, though its nubeculae preserve some- 
thing of the round shape of the cirrocumulus, 
has the light and flimsy appearance, and 
almost transparency of cirrostratus of one 
kind, and it becomes very difficult to know 
what name to give it. Refer to the tent] 
Section of this Chapter. 

In stormy weather, previous to thunder, 
cirrocumulus often appears, whose compo- 
nent nubeculae are very dense and compact 
round bodies in very close arrangement. The 
prevalence of this feature, particularly when 
accompanied by cumulostratus, is a sure 
indication of an approaching storm.* 

I have often had occasion to mention the 
cirrocumulus, as being very generally a fore- 
boder of warmth. In Germany these clouds 



* If the cirrocumulus, as Mr. Howard supposes, is s 
cloud positively charged and very retentive of it, the 
intensity and decided character of this feature indicates 
the very high stateof its charge; this notion agrees very 
well with the circumstance of its accompanying thunder- 
storms. Are not the densest cumulostrati formed from 
its conjunction with the cumulus ? 
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are called little sheep : and Professor Heync 
has a note on them in his edition of Virgil* 
And our poet Bloomfield has likewise com- 
pared them to a flock at rest, in a passage 
already cited. In certain weather cirrocu- 
mulus rapidly forms in different places in the 
sky^ and soon subsides again, as is mentioned 
in another place. 



SECTION III. 

Of the Varieties of the Cirrostratus. 

It would he impossible to convey to the 
reader a complete detail of all the varieties 
of any cloud; for, as in every other natu- 
ral production, no two appear exactly simi- 
lar in all particulars of shape, size, situation, 
&c. But as the clouds, countless and innu- 
merable as their shapes and sizes are, have a 
. tendency, under certain circumstances at pre- 
sent not precisely known, to break out into 
some of the seven distinct modifications; so 
. each modification has certain particular varie- 

* Heyne's Virgil, 4 vols. 8vo. Lip«. 180S* J Georg. L* 
97j p. 314 of vol. i. 
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ties into which it forms itself on different'" 
occasions, and the meteorological speculator* 
may be Hssisted, by having some of the prin- 
cipal of these pointed out to him. 

The varieties of the cirrostratus arc nume- 
rous ; but throughout all of them this cloud 
preserves its distinguishing characteristics ; 
namely, shallowness, and extent in propor*' 
tion to the quantity of its subatance; gene- 
rally a horizontal position, and a tendency to 
alter its form and to subside. Jt is often' 
lower down than a cirrus in the same sky, 
and a change from that cloud to cirrostratua 
is usually attended with a diminution of its i 
altitude, a greater degree of density in its 
fibres, and in a more regularly horizontal 
position. The plane sheets of cirrostratus 
are the most simple of its forms: when 
these are not extensive^ and are seen in the 
distance, they often look like a dense streak 
drawn along near to the horizon ; but 
distinguishable from streaks of cirrus. 
There are some peculiar appearances of this 
kind, which, swelling somewhat in the mid- 
dle, and seen below a more thin and exten- 
sive sheet of cloud, give the idea of the 
back of a great dolphin rising out of the 



J 



Cta4P^S.$Sv OF CLOUDS. JT. 

I 

ocedn. It is in the thin and extensive sheeCf 
cf this cloud, covering the welkin before itm 
condensation into water^ that the halO' ap^ 
S^r jpwrt,* It is this cloud which, under somo 
unknown circumstances of atmospheric 
change, first in a diffused form obscures 
the sky, giving the sun, moon, or stars that 
dim light, and those peculiar refractions^ 
spoken of in another place, and which often 
eventually becomes nimbiform, and ends in 
gentle and continued rain. The sun often 
sets apparently shrouded in a dense feature 
of this modification, and this is a sure indi^ 
cation of a wet morning. But let us turn to 
more elegant varieties of cirrostratus, which 
sometimes appear in longish irregular spots 
or in bars in close horizontal position.f Fea- 
tures of this kind are frequently of short dura- 
tion, and move along very slowly k\ a high 
atmosphere, and appear subsiding by degrees; 
while perhaps other beds of it are forming 
in other places: a feature much like this 
appears in the intervals of showers. J There 

* See Chapter III. f Pi- U* Fig. t. 

X What is called the mackerelback sky often consists 
of this feature spread over a large portion of the firma^ 
meat : but a sort of cirrocumulus, in like manner spread 
alofi^ likewise receives this wfaimsioal appellation. 
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also appears in variable weather, and before j 
storms, a feature of cirrostratus, like the 
cyma of architecture.* I have seen cirro- 
stratus which did not he, as it tisually does, 
in a horizontal plane. A feature occurred 
on the 5th of March, i8io, in the north 
east, which was a long, tapering, inclined, 
and curved column of dark lakecoloured 
specks; above it were cirri scattered about 
like loose hay. But to describe the cirro- 
stratus in all its varieties of mottles, specks, 
streaks, and lines, would swell too much this 
chapter, and the meteorologist must observe 
them for himself. 



SECTION IV. 



Of the Varieties of the Cumulus. 



i 



Cumuli vary in size and in the regularity 
of thdr forms ; they have all the tendency to 
assume an irregular hemispherical figure: 
thosewhichattendfairsettled weather, which 
form soon after sunrise, become large, and 
inosculate into extensive massesin theniiddle 



■ PI. III. Fig. 2. 
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of the day, and subside in the evening aie 
of the most regular shape. When tlicy 
increase rapidly, and become more irreguhup^ 
with fleecy bases, they, will soon be cumti- 
lostrati, and are to be considered as indicat* 
ing variable or wet weather: in this case 
they are lower down in the air, and of den- 
ser appearance; In the intervals of, and 
before showers, 1 have seen them very larg^ 
and yet moving along in the wind, like 
immense hemispheres of cloud, dense in the 
middle, with silvery summits, and constantly 
tending to become cumulostratus, and to 
reproduce the showers; which, when tbrjr 
last long, are nourished by dark flocky 
cumuli, entering into the raining nimbus 
from below. See PI. V. Fig. 2. 

Some of these little cumuli are not £;o fleecy 
as the rest; they are more compact in form, 
and, flying along ^ rapidly between the 
showers, ace considered as a foreboding of 
their return, and are c^ed by the vulgar 
water waggons. The cumuli before keen 
March showers of snow, with North andEaat 
. winds,have that look of transparency, and that 
definite though rugged edge, described in ano- 
ther place as happening also to cumulostratus^ 



m OF CLOUDS. CHAP.S.ffl 

Cumuli have sometimes appeared as it were 
tuberculated. and, though of their usual he- 
mispherical sort of form, to be composed of 
numerous eminences, or lobes of cloud. I 
have not observed what peculiarities of wea- 
ther these cumuli accompany. 

It is curious to watch the formation ot 
cumuli in a morning, and trace them, when 
it is possible, from the minute specks of 
cloud which, here and there, seem to form 
out of the atmosphere, to those large 
masses which move majestically along in 
the wind, and convey water from place to 
place for the irrigation of the earth. In fair 
weather, soon after sunrise, a small cloud 
appears ; this increases, others form near it, 
and they fall into one another as if attracted : 
a large mass is at length upraised, and then 
all the smaller ones which form in its neigh- 
bourhood are soon lost, while the large one 
is augmented; and the spectator, though be 
seldom sees it in actual congression, feels no 
doubt that tlie disappearance of the smaller, 
and augmentation of the larger cloud, is 
owing to the larger mass having attracted 
the smaller into itself. It becomes a ques- 
tion however, why the small clouds are lost 
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to appearance before they are quite drawn 
into the larger one ? Possibly when the small 
cloud is very near, or most of its vapours 
drawn away, the rest rush with' velocity into 
the lai^er; as a magnet, when it has ap- 
proached a larger within a certain distance, 
is forcibly and suddenly attracted to the 
latter. When these ephemeral mountains 
of electrified vapour have increased much, 
as they do towards the middle of the day ; 
lai^e ones often inosculate, and form dense 
and extensive irregular masses. Something 
else besides this, however, seems necessary 
to cause that density and continuity of a 
base, common to several superstructures 
which constitute cumulostratus. 

On the dispersion of a stratus in the 
morning, we often see cumuli forming at its 
upper part; probably the same particles <rf* 
vapour, on the return of the vapour plane, 
take the form of the cloud of day, and sub- 
side in fog again in the evening. See Plate 
IL Figs. 3, 4. 
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SECTION V. 

Of the Varieties of the Stratus. 

% 

K ■ 

_ # 

Though most meteorological philosophers 
now concur in the general idea that dews 
and fogs are the result of. vapour precipi- 
tated by the nocturnal decrease of tempera- 
ture ; yet the particular circumstances under 
which dew is formed in greater or less 
quantities^ the time of night, and the kind of 
weather when it is most precipitated, and 
otherfacts relating to it, having been variously 
observed by different persons, have occa- 
sioned different views to be taken of their 
various causes. In this section, however, I 
shall confine myself to a few cursory obser-^ 
rations on the varieties of appearance which 
the stratus presents. 

Every body must have noticed the dif- 
ference between the wet fogs (probably cir- 
rostrati) which happen at all times of day, 
but often in a morning,* and the white 

* In Cornwall they amount to fine rain almost ; they 
call them the pride of the morning. Fine days frequently 
follow them. 



mists which wet nothing, but only kare 
dew in drops on the heitbage^ which /veil 
the meadows and valleys through a summer 
might, and asc^id in the morning. As the 
temperature decreases in autumn, the stratus 
becomes thicker; the rays of the sun seem 
hardly able to overcome it, and it sometimes 
3asts throughout whole days; thus it gave 
rise in the minds of the antients, whose 
organisation led them to express physical 
facts metaphorically, to the fable of Phoebus 
and Python.* 

In the neighbourhood of great cities these 
fogs, impregnated with numerous effluvia 
and smoke, have a yellow appearance which 
is explainable; but even in country places 
the yellow fogs of November extend over 
large tracts of land. 

Dense fogs also happen sometimes, and 

* Thus Phoebus, or the sun, is solicited by Cupid, or love, 
the vernal influence, to court Daphne, and ejBFect the fruils 
of love in summer's productions. He boasts to the litd^ 
god of his recent victory over Python, or the fog spread- 
ing his pestiferous body over the meadows. 

" Qui modo pestifero tot jugera ventre prementem 
Stravimus innumeris tumidum Pythona sagittis." 

Ovid Met, U. 10. 
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appmr jiuddenlj^ ui diiTerent places ; while; 
at other times fogs continue for weeks toge^ 
ther ; • such as that reiy thick and long fog^ 
though one that did not extend very high 
up^ which in December, 1813, ushered in the 
long frost, which coijitinued through Januarj 
and February of the present year. This fog 
seems by its topological history to have tniH* 
^ledfrom the West, Eastward and North-^ 
ward' over our island. See some curious 
mmarks about fogs, and particularly the 
extraordinary fog in France of 1783, in Beiv 
tholin, De TElecti icit^ des Meteors, Tom. II« 
Chap. 4, where the observations of different 
persons on this phacnomenon are duly no* 
ticed. 

SECTION VI. 

Of Cumulostratus. 

Whether this cloud is formed with visi- 
ble conjuction of different modifications^ 
whether cumuli spontaneously assume it& 
form, or whether it appears of itself pre- 
viously, we must regard . it as a stage 
towards nimbus. The very dense and black 
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appearance of this cloud coming npcVith 
the wind, and just ripening into a storm, must 
be familiar to every body. Where the rain 
has actually begun to fall, the blackness is 
changed for a more obscure and grey colour 
This may be only the effect of the inter- 
posed water of the falling rain ; but if not, 
and if the nimbus is effected by an intense 
union of the watery particles, as 1 at present 
believe, the intense blackness of the pre- 
vious cumulostratus must depend on some 
other principle. The mountains of this 
doud, and its different appearances are men* 
tiQned in another place. 



SECTION VII. 

Of Nimbi which result from the visible Coales^ 

cence of distinct Clouds. 

An a^rtificial division may be made of 
nimbi into three kinds. Firstly; those which 
result from the visible coaleiscence of distinct 
clouds. Secondly; those which follow the 
interfusion of moisture between distinct 
clouds: and, thirdly; those which appear 

F 
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to form spontaneously in the air, without 
the prccurrence of either of the above phae- 

- flotnena. All these may, I think, be ex- 
plained on the principle of the union of the 

, ydifierently electrified particles of which the 
•clouds are composed. 

'■, If a cirrus, after it has ceased to conduct 
■electricity, should receive from either mass 
of air, between which it may have been 
■conducting, an elcctric' charge, agreeably to 
the present theory it would lose its cirri- 
i&rm figure, and take on some other, perhaps 
■a cirrocumulus, and by degress would sink 
down towards the earth. Under such cir- 
cumstances, it may come into actual contact 
with a cumulus rising from below by the 
upward propagation of diurnal temperature. 
Such a phaenomenon I have several times 
witnessed; and the result has been, the 

■ sudden commixture of both clouds into a 
denser mass, or nimbus, which has resolved 
•itself into a gentle shower, and all has dis- 
appeared; the union of the two clouds thus 
apparently effecting the destruction of both. 
Such showers, by visible inosculation, are 
■of short duration ; the process is soon finish- 
ed ; because the nimbus, thus formed, .41 



.cktamdoiibed by <ky air, and has no Bource 
.of supply: and clearness returns, because 
;liie jauperfluoiis aqueous .particles, or suoh aa 
.MDnotfbe retaken into composition ibythie 
At, 'haye com e to the ground in rain. tWben 
itbe circumjacent atmosphere had been moiat^ 
itiie process has been diflierent, as. described 
in the neoLt section. 
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4)f Nimbi apparently causi4 by the interfusion 
of Moisture between, distinct, Clouds. 

A CUMULUS arising ,in ithe lower atipo- 
dtfbere may 'be e][^ctri£Led differently froip 
a drrus, or any otber cloud occupying a 

^liigbcr region^; aud these may both subside; 

: the upper one, perhaps, by evaporation ; tai^d 

- the lower by the usual vespertine descent, 
iivithout uniting and forming the compound 
modifications. This appears to be frequent* 

-]^ the case in very dry .weather, when cirri 
«nay be observed in the. higher air, changir^ 
'their forms, passing i to cjirrpcumulus and 

. cirrost»t]iiSj.and€venti)ally,^bsidii^ w]^e 

F 3 
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cumuli sail leisurely along below. And 
these appearances continue, for many days 
together, without producing cumulostratus ; 
which, nevertheless, occasionally happens, 
Irom the cumulus rising up and meeting with 
some other cloud descending. This will 
sometimes produce a nimbus, as I described 
above. At otiier times, however, the cumu- 
lostratus thus formed proceeds no further, 
and even reassumes the character of simple 
cumulus, and subsides in the wonted way. 
These are circumstances which I have 
observed to attend a dry state of the air, by 
the hygrometer, etc. 

Previous to rain, very different appear- 
ances frequently present themselves. The 
cumulus in the lower atmosphere changes 

'its appearance, becomes denser, irregular in 
shape, and rocklike in its superstructure, 

'with fleecy protuberances about its base; 

■and, by degrees, is a complete cumulostra- 
tus. White this process is going on, cirri, 
cirrostrati, or cirrocurauli, which have pre- 
viously appeared above, are lost, to ail ap- 
pearance, as if they had suddenly evaporated. 
The air will now be found damper, and 
there is frequently a visible mistiness above; 
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and the explanation which I have to ofier 
for this phaenomenon is^ that the humidity 
of the air between the clouds affords a 
means of communication between their dif- 
ferent electricities; and that the cumulus, 
being the largest body, draws down the. 
cirrus above, and is aggrandized, its previous 
electric state destroyed, and its' structure 
altered by the change. The surrounding aiV 
being damp, the process goes on, affecting 
clouds more distant, and the result is nimbus 
and rain. 

A free passage for the electric fluid being 
afforded by the humidity of the air, it may. 
readily be imagined, that the cumulus below, 
and the cirrus above, differently electrified, 
w^ould mutually attract each other ; and that 
the cumulus, being the lai^er body, would 
draw down the particles of the cirrus, while 
it appears to be drawn upward in a pro- 
portionate degree, and rises into mountains. 
The sudden loss of the cirriform cloud above, 
instead of a visible descent, is not at all sur- 
prising ; for its electric state being destroyed, 
and its particles being more powerfully at- 
tracted by the greater aggregate, they cease 
to be held togetlie? in a body. This sug- 
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gests atiotter reason for ttiitiking that it if^ 
not the simple attraotton of aggregation 
^lone which keeps the particles of clouds 
together in a mass. 

When the cirrus above has been very large, 
I have observed the process to vary, in a 
manner quite conformable tio my notions of 
the principles of action of the two clonds^ 
on each otl^er. A sort of haziness having 
appeared between the two clouds, the cirrus 
losfes its cirriform' aind fibrous figure, in- 
creases in density, and swells downward, to 
meet the cumulus rismg frcrtn below and also 
changing its structure, till they have bolli 
united and formed a nitobus. The two 
clouds in this case being more nearly of a 
size when the communication of their elec- 
tricities took place, neither of them drew 
the other into itself, while both, losing 
their electric state, went on to become sepa- 
rate nimbi, and united merely upon the 
principle of attraction by which a qimbus is 
held compact. 



cgAF.s.Mi» OF CLouDa :i 



SECTION IX. 

Of what has^ been called Spimtaneaus Nimbi^ 

fa:aiton. 



Rt what has been said above, it appears 
that the cause of such a union between two 
differently eleotanfied strata of cloud, is the 
hiimidity of the interjacent atmosphere*: and 
this bumidttj, it seems» may take place either 
in coasequenee of the dispersion of some 
cloud from a eessatioa of the electric actions 
which kept it together in a 9ias^ off by a 
more general deposition of haze from the 
oTersatiuated air. Eithw of these causes^ 
by affording a communication of electricity 
between tjhe diflFerently electrified plpuds^ 
mtg^t cause ttieir union, and tbi^ production 
of nimbus. I tbifik this will explain the 
cause of the nimbus unpreceded by other 
clouds. For if the air, from unknowp causes^ 
can so deposit watery particles, which may 
be diffused through a large mass of air, if 
the said large tract of air, before dry, and 
consequently an electric, should have a plus 
and minus state, the watery particles diffused 
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in it would also receive such a division of 
electricity : but these electricities having now, 
by the general humidity, a communication 
alp3QStas soon as foi*medj, they might unite^ . 
so as to form rain. This is a process which 
would be comparatively slow and progres- 
sive: and thus we may account for what 
has been called^ by some, the spontaneous 
formation of nimbi ; * and, by others the 
gradual condensation of the air into rain^f 
which lasts, whole days, and affords an 
example of the .more slow and gentle ope* 
ration of the same causes, which, when 
ejected rapidly by the sudden union of 
clouds, produce the more temporary and 
violent phaenomena of showers and thun* 
derstorms. 

* M. I. A. De Luc mentions having observed this 
spontaneous nimbification, unpreceded by cirri, when 
he was at the top of high mountains. See some curious 
observations in his ^^ Idees sur la MeteorolQgie>'' 2 voU 
8vo. London, 1786. 

f In nimbum cogitur aer. 
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SECTION X. 

Of certain Effects of the different Modifca^ * 
tions on each other, by Approximation^ or with 
Coalescence. 

It has been already stated, that the effect * 
of the coalescence of two different modifica* * 
tions, as, for example, of cumulus with*: 
cirrus, has been the production of the cumu- 
lostratus, and finally nimbus ; and also that • 
nimbus has appeared to result from the vi* 
dnity of two different modifications, par- 
ticularly when the interfused air has been 
damp. I proceed now to speak of more 
transitory effects produced on clouds by the : 
approximation of others of a different modi* 
fication. The most remarkable of these is 
the conversion of cirrus or cirrdstratus > into - 
cirrocumulus, on the approach of cumnhis, 
or cumulostratus. On the 1 2th June, 1811, 
the weather being showery, with clear inter- 
vals, while looking out of window at Flats-" 
tow, in company with Mr. Howard, I ob* 
served a cirrus scattered about in the East 
Cumul;l were at the same time .flying along- 
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in a lower current of air: presently, a large 
cumulus passed apparently under the afore- 
said cirrus, which now seemed affected by 
tbe approach of the cumulus, and rapidly , 
took on the form of a sort of stellated cirro- 
cumulus : the cumulus, at the same time, 
increased in density, and approached more to 
the nature of cumulostratus. 1 have several 
times since seen this phaenomenon effected- m ■ 
the same manner. On the i6th June, 181 f, 
a large mass of cura«ioslratu6 passing under 
long streaks of cirrostratus, the lalter gra- 
dually, as the former approached, changed 
into cirrocumulus. For particula.s relative 
to the kind of weather, state of metcoro-J 
lexical instruments, &e, see Journal for the' 
above two days in Phil. Mag. Analogy' 
leads us to refer these phaenomena to the 
operation of the difierent electricities of the 
two clouds on each other. The effect of 
large masses of cumulus on smaller ones in 
their vicinity has been otherwise noticed.' 
The approximation of clouds toward each 
other is always attended with some alteration 
of their appearance. And clouds are al- 
ways operating on one another and altering 
each others' forms. 
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SECTION XL 

« 

Of Thunderstorms. 

, The paper of M, B. P, Van Mons^ reprinted 
in Nicholson's Phil. Jour. Sept J 809, induced 
me to observe accurately the two dii£erent 
kinds of lightning therein mentioned. I; 
will not venture to speculate on their causes> 
referring for them to his paper, but shall pro 
ceed to state the difference, One kind is a 
vivid flash, shortly afterwards followed by a 
loud clap of thunder, resembling the sound 
of the discharge of a mortar or cannon t 
This is found to be the mischievous kind, 
and is attributed to the discharge of the 
fluid analogpus to the flying off of the electric 
spark. The other kind, ascribed by M.. Van 
Moris to the combustion of the gases of water, 
is not so vivid, but has more latitude of light 
and is followed by rolhng thunder.* These 
two sorts often alternate in the same stornu 

But it is often the case in other storms that. 

* 

♦ Two kind* of fightfiing are mcndoned by several 
Mdent writers. Consult Seneca, Nat Qoain. lib. iL 
cc. 10. 20. ^ 
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none but the rolling thunder is distinguished^ 
The vespertine fulgurations, called summer 
hghtning, are not followed by any thunder 
at all. 

By a collation of journals, it appears that 
the occurrence of thunderstorms is often 
nearly simultaneous in very distant parts of 
the country, which indicates a disposition t<f'\ 
their formation taking place in large tracts ' 
of atmosphere at once. But at other times 
they are very local and detached. For more ' 
particulars relative to the electric phaenomena 
of thunderstorms and nimbi in general, 
refer to the chapter on Electricity, 



SECTION XII. 
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O/' Masses of Cloud not to be referred to any of 

the ModificaCmis. 

w 

Masses of cloud frequently appear, not re^.' 
ferableforatime to any of the modifications: 
but even these, if they last long enough; 
generally break out into some modifica-* 
tion ultimately : when they do not, they m nstj 
be described in journals as well as they can ^ 



J 



,\p.2. JJf. OF CLOUDS, 77 

\hut I have seldom seen any, which, if 
Jlratched long enough, did not show suffi- 
ciently the character of some one of the mo- 
difications, to be registered under its name. 

As I have before observed, it is not always 
an easy matter to an unexperienced meteo- 
rologist to determine to which modification 
every cloud he sees is to be referred. There 
are intermediate varieties of cirrus, cirro- 
stratus, and cirrocumulus, which approach 
so much to the nature of each other that the 
assignation of a name becomes very difficult. 
A tendency to the orbicular arrangement 
is the distinguishing character of cirrocu- 
mulus ; but sometimes features appear which 
have somewhat of this kind of arrangement, 
but are yet so light in their texture as to 
appear almost to be of the modification of 
cirrostratus. In my journals I have called 
these the cirrocuniulative features of cirro- 
stratus. There are many varieties of these 
indeterminable features : a flimsy cloud of 
this kind is often seen in the clearer intervals 
of rainy weather, which gives the idea of the 
flowers of the cauliflower. The innume- 
rable little round spots of cloud which 
sometimes cover a great extent of sky at an 
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elevated station are sometimes of this flimsy 
and almost transparent structure, while at 
other times they are denser, and therefore 
more decidedly cirrocumuli. In some kinds 
of weather, often with easterly wind and 
during .cold unwholesome air> a cloud is 
seen covering great part of the sky, which 
has the thin and transparent texture of cir- 
rostratus ; but the component nubeculae have 
the large and rounded form of eirrocumulus,: 
it seems to differ from the Jatfer cloud in 
being shallow and liimsy, and from the 
former in having a rounded circumscription. 
Among the sportive and amusing features 
which are exhibited underothercircumstancea 
of atmospheric peculiarities, we have some- 
times long tapering columns, horizontal or 
inclined, of a cloud composed sometimes 
of little cirrocumulous nubeculae, and some- 
times of those of a sort of cirrostratus like 
little freckles ; or like bundles of small streaks, 
arranged in rows. Mostly these little bunches 
of cloud are in a plane ; but 1 have thought, 
though it might be an optical deception, 
that they have been sometimes in a roundish 
column, giving a faint resemblance to the 
tail of an armadillo. <«« 
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i once.naw ^ eoluxun of thiasort incBaedf 
xvnf^dy appareotly pcndatst from a sort \d£ 
«Knis^ fitnd coloured >imrp}e ftiididie by the 
iettiiiig «un one dfternoon an Jccea IMarcb 
weather.* The cloud ^wbich gives what m 
called the makereiback sky is composed of 
the long waving cirrostrative nubeculae, but 
these sometioits /acquire the apparent sub- 
si:ance and solid look of cirrocumulus« 
, .In the >kuge and loi^ beds of . nubecuke^ 
which frequently float gently over in 
fiummer; there- is. often xirrostratus .and cirro- 
cumulus in the :same bed : these, change 
irom one • to another by di^rees ; and there 
ai^ intermediate and also confused or plain 
features in the same flotilla of travelling 
•waters. 

Thus we see that though there be 
tintermediate and mixed, features^ they iiave 
'a constant resemblance more or less to one 
or other of them, and a tendency toass^ime 
jM)oner or later some regular form ; a cir- , 
:eumstance whidi shows the distinct nature 
of the modifications, and persuades ns^thAt 
.Ihe names have not been imposed at hap- 

« ' • ■ ■■ • 

^ -Deseribed under the account of the cin*06trata» 
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hazard or on artificial or imaginary dis- 
tinctions; but that they represent distinct 
[■^and obvious genera of clouds, of which more 
lifcttentive observation points out numerous 
k^ecies or subdivisions. 



SECTION XIII. 



pQ/' the apparoit Fragments of Nimbi called Scud. 



We may observe after showers, when the 
nimbus appears to have spent itself, and the 
separate modifications reappear in their 
different stations, that there are loose dark 
flocky detachments of clouds flying along in 
the wind, and generally rather low down: 
these seem like broken fragments of the 

iiiimbus ; the sailors call them Scud; they often 
fly along in a lower current of wind, at a. 
time when large mountainous cumulostrati 
and cumuli appear more stationary somewhat 
higher up, and when fl^imsy features of 
cirrostratus, cirrocumulus, and cirrus are 

-visible in a region still more elevated. 

p-When this scud is abundant we may be 
the imbriferous quality of the t 



sfh&ife MOHuiiB, and we may expect atelim 
^ die showers^ These iinigfiients difKn- iit 
geneial from the flocky and nascent conitA 
Hrhich feed nimbi from below daring raift^ 
ift being of a diarker and more nimbiform^ 
consistency. I have been at the top of the 
Mmmtain Gader Idris when they have passed 
bdtovr nte through the valleys. Tbey then 
appeared like a dark purplish mist But 
sometimes wisHsh fleecy comfAi of similar 
form sail along^ and at others more compact! 
cvmult ; there being almost all conceivable 
varieties. These detached clouds 2tre called 
sometimes by the common pe!ople Watfer- 
vra^ons^ from being observed to supply 
showers or tii indicate their fall. 



SECBIO» XIV. 

Kikfi tht, MtMOun of the M^d^atkhm. 

. In. iduvweTf and' vatisdile weather^ when 
tbtte in muob di^od m- tbesky, we obserM 
aftoa snob a- mijcture of di:ffiarent modifica* 
tkma.as must pu^ale us^ to commemorate;' 
Honr and^ thfre the semifanxied shapes of 
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The peculiarities of snow seem to oonsist, 

for the most part, in the size and shape of 

tiie flakes. Sometimes they are of a sort of 

Stelliform figure. Hailstones vary in size 

' and shape. Such large ones sometimes fall, 

I as break windows, and do other mischief 

I Of this a memorable instance happened some 

I years ago at Bruxelles. I think I remember 

I to have found some round and transparent 

hailstones which contained opaque concentric 

* globes in the inside. Hail and snow have 

[ jjenerally beeo found electrified.* 



SECTION xvr. 

Of the Colours exJtibited by Cioudf. 

It is an unfortunate circumstance, that 
■jtiiere are no words in common use for 
' colours, in any known language, which are 
L^uffidentjy esplaAatory. This. circ«mstanc«i 

' Consult the experiments of Cavailo, Comp. Treat 
^Klea — Bei-tliolon. Etec Met. ^c See Chapter oa 
^loctricity of Clouds. 
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arises fn^obably from the great variety of 
shades and combinations of colours which 
Aoweri^ and other titttiir&l and artificial pn3* 
dactiom every whire display. 

Clouds, a6 is well kfiown, refi^ct and re- 
flect a igreat variety of beiutiM tints, the 
ishades of whibh viry according to their re- 
lative position with respect to the sun ; btft 
the colour $eetm also to depend on the kind 
of cloud, and the degree of its density. The 
cirrostratus showfe the most beautiful and 
varied colours- Different shades of purple, 
crimton, lake, and scarlet, are the most 
t50mmon. The ha^e, with a horizontal sun, 
refracts different colourB at different times; 
yellow, orange^ more or less of a golden hue, 
red, and lake, are the most comitaon ; some- 
times I have setti the haze refract a brown- 
ish colour. The colour varies upwards; 
soinetima^ I have seen several colours in the 
haze. Particiilars of Which may be found 
in my journal in Philos. Magaz. The colour 
of clouds should always be noted down in 
meteorological journals, as also the particular 
modification in which the colours appear. 
I have noticed that cirri, cirrocumuli, etc. 
at different times show different colours. 
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though in xiaarly the same situation with 
respect to the sun.* 

. , I have often seen the nubeculae of cirro- 
cumulus forming in beds liere and there, 
about the time of sunset ; highly tinged with 
crimson, or with vermillion ; colours which 
more often afTect the cirrostratus and not 
unfrequcntly the cirrus. 

There is one curious circumstance worthy 
of. notice with respect to the refraction of 
colour in clouds. We often notice the light 
cloud?, cirrostrati for example, which show 
iine colours just above the set sun and near 
to the horizon at a time when they either do 
not appear at all over head, or do not there 
refract any colours. If it were only from 
one place that these clouds were seen near 
the western horizon, we might suppose that 
they were local, but as all over large tracts 
of country the same appearances would be 
seen probably at the same time, we must 

* A systematic arrangement of colours might lie 
made as wtH as of scents, by reference to iSowers, and 
other standard substances. It would be well if we had a 
nomenclature for colours, which expressed them by refe- 
rence to the proportion of the primitive tints of which 
they may be compounds* 
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conclude that- the modification of cloud is 
existing every where about, but that a par- 
ticular angle with respect to the sun is neoes- 
siry to its being visible; or appearing as a 
coloured cloud. ^ 

We observe that clouds of the same vari- 
ety, having the same local or angular position 
vv^ith respect to the sun, sometimes appear 
richly coloured, and at other times scarcely 
coloured at all; a circumstance which ren- 
dei*s it questionable, whether the colour is 
from the cloud itself^ or whether the cloud 
only reflects the light which is coloured in 
passing through the haze of the atmosphere 
in the evening? The former is however 
probably the case; for different clouds in 
nearly the same angular position with re- 
spect to the sun show different colours at 
the same time. But the colours refracted 
by the haze are very various. Sometimes 
the tints in the twilight haze come on so 
suddenly and are so circumscribed as to 
induce a belief that very sudden and partial 
changes take place in the atmosphere at 
eventide ; which may perhaps be somehow 
connected with the formation of dew. It 
is doubtless the falling dew which refracts 
Jhe colours in general^ which are varied by 
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the position of the parts in which they are 
seen. There is tVequently a deep golden 
oraoge close to tlie horizon, a erimson 
blusli above it fading into purple and 
the dark blue, about it on each eide a 
■whitish transparent appearance, or a lively 
greeni&h blue ; or perliaps the true light 
prismatic blue; and all these vary as the 
sun gets lower beneath the horiaoB. These 
and numerous other beautiful appearances of 
diverging streaks, bars, and spots may often 
be seen with a horizontal sun; we notice them 
chiefly in an evening, because we seldom 
rise soon enough in the morning; but they 
may be observed to display nearly the same 
degree of beau*y, though with some variety 
of appearance, when they usher forth the 
gay Aurora, rising from the bed of the sable 
Tithonus, as when they throw their painted 
canopy over the declining car of Phoebus, 
and mark the place where he has sunt 
beneath the ocean, till they fade away by 
degrees, and are lost in the uniform gloeoi 
of jSighL 
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SECTION XVIL 

Of the Ekvatim ofClouif. 

The mean or average degree of elevatioii 
of the difierent modifications is difiereat. 
According to Mr. Howard^ the cirrus is the 
highest ; the cirrooutmulus next ; and the cii^ 
rosbmtus, cumulus^ ^nd stratus^ $iftcoessively 
lower than each other. The cumulostratus^ 
which is a compound cloudy is of vadt ver- 
tical dimensions : when it forms on a cumu^ 
lus^ the top of it appears to rise higher^ and 
^ base generally lower^ than that of the 
cunwlus. The nimbus, which is the reso- 
lution of clouds into rain, may be considered 
aa having its ba9e on the earthy and its 
^amnoiit at the end of the fibres o£ its cirrose 
^rcwvL 

The modifications have difierent degrees 
of devotion at different times; and some- 
tunes the ordk^ of them is inverted : many 
iMtanees of which may be found by con-* 
wteing JQWoalft. I have seen the cirrus ia 
ti«ft6 moving aloQg lapidly in the wind, 
hdow cwwcumMli^ ajKl even quiQidua i» 
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a higher region. Towards evening on Sun- 
day, April 12, 1812, 1 observed from Clapton 
a small fibrous clri-us moving rapidly along 
ia the wind, lower than fleecy cirrocumulus 
which appeared in a comparatively calm re- 
gion above. There were, however, other 
cirri more elevated in the sky at the same 
time. The following spring, on Sunday, the 
sistMarch, 181 3, at Cambridge, about 1 la.m., 
I remarked a long cirrus moving rapidly 
along in a north wind, not lengthways, but 
abreast. At one end of it fibres pointed 
backward to the north, while at the other 
they pointed to the east. Higher up, light 
cumuli passed over from the south ; and 
higher still were flimsy ill defined masses of 
cirrocumulative cirrostratus in an air compa- 
ratively calm, but they were found to be 
passing over gently from north west. Many 
other cases of inverted order might be 
noticed. Sometimes cirrocumulus may be 
seen under a spreading sheet of cirrus of a 
milky appearance, which look like a bas 
relief. T have once or twice noticed the 
nubeculae of a bed of cirrocumuli lower 
down to be smaller than those of one mora 
elevated. This was noticed among tb4 
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abundance of cirrocumulus, cirrus, and other 
cJouds, which appeared on 2 1 st Oct 1811: 
the night succeeding was cloudy, with a gale 
from south and distant lightning. The long 
lines of cirrus extending across the sky 
have been found to be very high, by geo- 
metrical observation. By the same mode of 
mensuration, I found that I was frequently 
much deceived in my opinion as to the 
height of clouds at first view of them. 
Saussure writes of the very great height 
of clouds, which from the description 
must be a kind of cirrostraftus in mottled 
beds, and Dalton mentions, that the clouds 
of the mackerelback sky, as he calls it, 
have appeared almost as distant from- the 
top of high mountains, as from the ground.* 
That clouds are sometimes very high, there 
can be no doubt : and their height may be 
easily taken with quadrants at different 
stations: Aeronauts have generally ascended 
much beyond the cumuli ; but 1 question if 
there are not clouds much higher up thaii 
any balloons have ever ascended. Mr. Sad^ 
ler mentioned to me, that large cumuli seen 
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* Dalton's Meteorological Essayi. 
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by him, when at a much greater elevation 
in a balloon, appeared like small silvery 
specks on the ground; his distance from 
them being so great, that they appeared to 
rest on the earth's surface; but I have found 
no accurate accounts of aeronauts having 
ascended so far as the lighter modifications 
sometimes appear to be elevated. 

Those who have been on the tops of high 

hills and mountains, have frequently spoken 

of clouds having passed below tliem; but 

feeing unacquainted with the peculiarities of 

clouds, and having been inattentive in their 

observations, their accounts have been of 

little value for ascertaining the general height 

of the modifications ; when 1 was at the 

top of Cader Idris, on Sunday evening, 

August 1-1, last, the weather being cleared 

up after a showery morning, I noticed that 

the scud passed above and below the tops of 

the mountains, but the bases of most of the 

cumuli were above them ; a long bed of 

' "cirrus with fine fibrous edges was much 

IJbigher, so that my ascent up the mountain 

I ^rdly seemed to bring me nearer to it ; but 

"She most exalted clouds of all were the flimsy 

cirrocuraulative forms of cirrostratus. Indeed 
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it BMj oficii be otnaipod that these 
ftftmes of cHJUftluiiB^ iv&brit appfsar 
interrals ot sftonni^ air devaiiri 
ifie tops of CBsmtoslBlH^ 
which majr be seen lower dowiiL 
ebfierfadoos hf raeaoa €if 
.measurement maj, when i! 
clouds become m<ice genecalhr kncfwn, 
to a more accurate estimate of the 
of the difierent ranelieL la general, 
r^ular ephemeral cnmali hare mucfc 







same eleratiofi, which aonewhat 

during the dajfrom the rising of t 

plane wh cicoii they float. I haie 

dbservations with a Tiew to 

wjiether casquli were not mmaHj 

over some soib than 0¥cr others,, 

G^not p^ceiTe nmch difference in tl 

^ect; they certainlj have ^ippeaaci 

what lower when o¥er the sea, than 

thejfE Y^jfe come (Pfer the bmd; I notieeA 

this at Hastings^ in Almost and S^t cmb ar 

of the present jear. Before run ihef do* 

scend lower, incFe^se irregularly in i 

are cptidensed into cumolostratiftk 

noticed that when cumuli^ which were flykig 

along iqi the wind^ have by ^y afcidental 
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Hioi^ciilation of the clouds, 6r from any other- 
cause, , changed to cumulostratus : the change 
]^s been uniformly attended with a retar- 
dation of the motion of the cloud. This 
jupobably arises from its having been increased 
ip density in proportion .to the surface pre- 
sented to. the wind. - 
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•*)■•■■ ■ • ■ • .■'->.'.>* 

Of the Structure qf Clouds. 

: The first step towards a perfect know-p- 
ledge of any science j is to have an accurate 
aj^d Well arranged detail of particular ap- 
pearances. From effects thus laid out in > 
order, w^e proceed to examine what may> 
have been their causes. It may be pioper- 
npw to examine, whether the particles of 
cjlouds remain afloat in the air, or only gra- 
vitate very slowly to the ground ? In other* 
words,. on what peculiarity of structure does^ 
their comparative levity depend ? Experience 
being defi^cient, conjecture supplies its place, 
and supposes an adequate cause. 
ii^M.-. ;^e LuC; and M. de Saugsure, have- 
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supposed that they may he composed of hoW 
low resides ;* and, in this case, if the com-: 
ponent vesicles should contain an aeriforat 
fluid, lighter than common air, they would, 
become buoyant, and float in the atmo-- 
sphere. It is not probable that they contain 
hydrogen gas. For, if they do, what can 
he the structure and component parts of the. 
vesicular bag itself? It cannot be water- 
For, if electricity should preserve it in the 
vesicular form, it could not prevent the^ 
escape of its hydrogen from within. Could> 
the bag itself be water, it would never be 
oxygen and hydrogen in a state of combi- 
nation. The oxygen would not a^ct or 
act upon the hydrogen in the bag, because 
it had akeady combined with its due pro-; 
portion, of hydrogen, and become water. 
Nothing, then, but an accession of more, 
oxygen could convert the contents of these./ 
vesicles into water. When the electricity, 
is equalized, the water which composes the 
bag or vesicle comes down in rain; and the? 
hydrogen, mixing with common air, may be. 
exploded by the electric spark, or, meeting* 

* Id^ stnr la Meteorologies par L A. de Jmc, vol. iL 
PvlfiO.. . . . 
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with oxygen, may explode spontaneously, 
and produce one kind of lightning and thun- 
der. This is, however, only vague conjec- 
tare: nothing is certainly known about the 
structure of clouds. It would make a very 
pretty theory, with the solution of the fol- 
lowing questions. 1st. What are the cir- 
cumstances under which hydrogen could be 
contained in a vesicle of water i And, 2dly. 
What can occasion such a separation of the 
gasses on a condensation of vapour into 
cloud ? In short the opinions contained about 
vesicular vapour seem in general to have 
been vague and illfounded. That the struc- 
ture of different clouds is very different, is 
manifest from their different refracting and 
reHecting powers, producing the various ap- 
pearances of the halo, corona, parhelion, etc. 
on different occasions, as well as from the 
very different appearance of the clouds them- 
selves. 

But there is, in fact, no proof that the 
particles of water have any specific levity in. 
the air; they may, perhaps, only gravitate 
very slowly to the earth, from their minute- 
ness, as soon as from any cause the elastic 
vapour ia condensed into a visible cloud. 
The manner in which such aggregates ma^ 



ChAf. «. i 1». OS* IHE HALO, CORONA, etc. « 

constitute a visible and floating cloud, which 
preserves or increases its elevation, has been 
explained by Mr. Howard in his account of 
the vapour plahe> and the cause of the 
cumulus.* 



SECTION XIX. 

Of certain Luminous Appearances Hohkh result 
from the Refection or Refraction of Light by 
Clouds, and which are commonly called Halos^ 
Rainbowsy Parhelia^ etc. 

Evert one who is conversant in meteoro* 
logy must be well acquainted with such lu- 
minous appearances, occasionally seen about 
the sun, moon, and planets^ and caused b^ 
the refraction of their light through a cloud 
of peculiar structure, as are usually called 
halos, coronae, burrs, glories, &c. But these 
phaenomena have hitherto received no defi- 
nite names whereby they may be distiii- 
guished from each other, though they differ 
considerably in appearance. Meteorologists 
have spoken of halos andcrowns of light indis^ 

* Howard on Cloudfl^ in PhiL Mag. 

H 
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criminately, without distinguishing between 
the corona or luminous disk) and the halo or 
luminous ring. 

r The ancient writers, too, spoke inditFer- 
' >ently of halones, circuli, coronae, haljses, 
parhelia, and other the like phaenomena, as 
appears by the works of Aristotle,* Pliny.f 
Seneca.J and others. Aristotle appears to 
have written with the most perspicuity of 
1 of them. 

With a view to obviate the inconvenience 
and misunderstanding which might arise 
from the confusion or promiscuous use of 
terms not sufficiently definite, 1 subjoin the 
following classification, which, though im- 
perfect, may serve, till a better shall be 
found, to enable meteorologists, in their 
journals, to express, with tolerable preci- 
sion, the kind of appearance which they 
wish to commemorate. 

I endeavour to classify them (for want of 
a better criterion) according to the various 
shapes or figures which they present. It 



* Aristot. Meteor, lib. iii. cc. 2, 3. 
•t Plin. Hist Nat. lib. ii. cc. 2a, SO, SI, 32. lib. 
'jwUi. 35. 

% Scnec. Nat. Quaest. lib. i. cc. 2, 3, 1, S, 6, 7. 
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roust be remembered^ that their vaiious 
figures are the result of the particular con- 
struction of the cloud which refracts their 
light : a correct attention, therefore, to these 
appearances, may lead to a more perfect 
knowledge of the structure of the refracting 
medium. • 

Halo.* PI. VL Fig. l. Cir cuius velAnnu- 
his luctdm aream includens, in cujus 
centra Sol (tut Luna oppareL 

By a halo I understand an extensive lumi-^ 
nous ring, including a circular area, in the 
centre of which the sun or moon appears; 
whose light, passing through the intervening 
cloud, gives rise to the phenomenon. Ha- 
lones are called Lunar or Solar, according 
as they appear round the moon .or sun. 
Those about the moon are the most com- 
mon. They are generally pretty correct 
circles: I once, however, saw a halo of a 
somewhat oval figure. Halones are some- 

* The word hcda, or Judosy is evidently derived from 
the Greek d\uv or a?it)$, signifying an area. The Latbx 
writers appear to have spoken indifferently of hal(nie% 
kalyses, coronae^ drculi, &c. without sufficiently dutin- 
guishing between the corona and the halo. 
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timtt cokMind with the tints of the rain- 
bow.* 
Ham dtflbx^ PL YI. Fig. 2. Dm An^ 
nmlh in quorum centra communi Sal out 
iMfMvidmtur. 
. A double halo is not a Very' common 
occurrence. I hare obecirved, that simple 
halones are generally about AS^ in diameter: 
in case of double halo, it might be worth 
while to take Che diamet^is of each of the 
concentric circles. 
Halo tripuuc. 2Vw Anmili in quorum 
.. ventro c o fmtn mi Sol out Luna appareat. 
IViple halones are extremely rare occurs 
rehces. 

Halo discoid£s« PL YL Fig. 3. Annulus 

aream rdiqud nubis parte luddiorem 

continens, in ctffus centro Luna aut 

Sol visus est 

A discoid halo may be said to be a 

halo constituting the boundary of a large 

corona : it is generally of less diameter than 

usual, and often coloured with jthe tints of 



* The coloured halo is ,geQeralIy weea in a denser kind 
of drrofitratus. 
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the Iris. A beautifal one appeared on the 
22d of December, 180Q, about midnight, 
during the passage of a cirrastratus before 
the moon. 

Corona. PL VI. Fig. 4. Discus lucidus, 
vel portio circularis nuhis reliqud Itud- 
dior, in cujus centra Sol out Luna 
videtur. 
When the sun or moon is seen through a 
thin cloud, a portion of the cloud, more 
immediately round the sun or moon, appears 
much lighter than the rest of it : this lumi<- 
nous disk, if I may be allowed the expres* 
sion, I call a corona. 

Coronae are of various sizes, according to 
the peculiarities of the intervening vapour: 
but they seldom exceed lo^ in diameter: 
they are generally faintly coloured at their 
edges. 

Frequently, when there is a halo encir- 
cling the moon, there is a small corona more 
immediately round it. Coronae, as well as 
halones, have been always observed to prog^ 
nosticate rain, hail, or mow. As far as I 
can observe, they are generally seen in the 
cirrostratus cloud. j, 

Corona dvpleic. Discus lucidus, at 
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dlscum paulo luadiorem ac vi'morem in' 
cludens, in quorum centra communi Sol 
vel Luna v'tdelur. 
A double corona is very common ; some- 
times they are triple or quadruple. 

Parhelion. PI. VI. Fig. 5. Imago Soils 
falsa, vel plures hiiagines ejusdem ge- 
neris circa Solem circulatim disposifae, 
et magis minusve hahnihtis ali'isqne hici- 
dis vittis covimitatae. 
Parhelia vary considerably in general 
■ appearance: sometimes the sun is encir- 
l cled by a lai^e halo, in the circumference 
I of which the mock suns usually appear i 
f these have often small halones round them : 
[ they have usually a horizontal band of 
I white light of a pyramidal figure extend- 
! ing from them: sometimes a large semi- 
I circular band of light, like an inverted arch, 
l«eems to rest upon the halo which encircles 
little sun : but these phaenoraena vary too 
I much to be particularly described here : 
* their peculiarities ought to be minutely ob- 
' served and noted down in a Meteorological 
Journal. 

Paraselene . Lunae imago falsa, vel 
plures imagines hujus generis < 
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Litnam dispositae, et viagis minuwe 
halonibus almque luddis vittis commi- 
tatae. 
The paraselene, the parhelion, and the 
several kinds of halo and corona, all appear 
to result from the intervention of cloud 
between the spectator and the sun or moon, 
through which the light passes : but there 
is another well known phaenomenon, which 
always appears in a cloud opposite to the 
sun or moon ; namelj', the 
Ibis. Circulus maximm coloratus in 
nuhe Soli opposild visas, et cttjua 
centrum centra Solis opponitur, gttif 
qndd portio ejus tantiim videtur, areas 
adparet 
The rainbow is an appearance too familiar 
to every one to need any particular descrip- 
tion. As the halo and corona appear gene- 
rally in the cirrostratus cloud ; so the hi* 
appears always in the nimbus. Lunar rain- 
bows are rare occurrences. 

Iris dvplex. Duo Circuit colororali, 
quorum centrum commune Solis centra 
opponitur, qui qubd eorum portionet 
iantum videantur Areas adpareant. 
Double rainbows are not ua£re^iM 
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order of colours in the outer one is reversed.* 
Tbey are mentioned by Aratus. f 

Ibis tmicolob. Circulus maxivms oiiarum 
excars, in nube visas, et cujus centrum 
centra Solis vel Lunae opponitiir ; qui 
guod portio ejus tantum videatur Areas 
adpareat. 

The Iris unicolor is more properly a co- 
lourless rainbow, and appears in the mist. 
Such a one appeared on 20tfa November, 
, in the vicinity of London. The after- 
noon of the same day there was a shower 
in which the rainbow showed the usual 
colours.^ 

Rabdi divergentes. Radii Solis radiavtes 

ob qiiandam spedalis generis intcrpo- 

sitam nuheni. 

The remarkable appearance of the suns 

rays, in a cloud before rain, has been 

alluded to by A ristotle, § Virgil, |] and 

others. 

Rabdvs PYRAMipALia. Portio pyramidalis 
luck in nube visa, quasi ex Sole procc- 

* Arist- M^iteor. lib. lii., eap. 5. -f Arat. Dios. 208. 

t Annals of Pliilosopli. by Dr. Thomson, p. 80. 
^ Arist. Moteor. lib, iii. cap. 2. 
li Virgil (i«iu;g. lib. i. v. 445. 



Chap. 2. §20, CAUSE OF THE HALO, etc 1<« 

dens^ cujm vertex diametro Solis horin 

zontali perpendicularis est 
Not uncommon in haze of a peculiar kind, 
perhaps cirrostratus. Sometimes small por-^ 
lions of the rainbow's colours appear in difw 
ferent places. I observed this between seven 
and eight o'clock, 2 1 st August, 1812, while 
riding between Ticehurst and Wadhurst, in 
jthe neighbourhood of Tunbridge Wells. 



SECTION XX. 

Of the Cawes of the abwedescribed Phaenomena. 

In examining what may be the causes of 
the various phaenomena above describedj 
I make a division of them into— ist, those 
which result from the intervention of cloud 
between the spectator and the luminous 
body. And, 2dly, those which appear in a, 
cloud opposite to the rays of the sun or moon- 
Of the 1 st sort are all the different kinds of 
halo, corona, and parhelion. Of the 2d sort 
are the dijEFerent varieties of the Iris. With 
regard to the first kind of these, caused by 
intervention of clouds, many attempts bare 
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been made by difterent philosophers to ex- 
plain them; but they have been generally 
founded more on vague conjecture than fact. 
All that can be said about them is, that they 
probably depend upon some peculiarity in 
the refractive or reflective powers of the 
intervening cloud, by which certain of the 
rays are thrown oi^T at a particular angle- 
I may, in the first place, observe, that all 
the rays from the sun or moon must fall 
nearly parallel on the surface of the cloud. 
This will be evident^ if we consider the 
great distance of those bodies, when com* 
pared with the diameter of the lai^est halo. 
The rays which constitute the luminous 
ring of the halo, must be reflected at an 
angle equal to the angle of the semidiameter 
of its area ; or, in other words, to the angle 
subtended by the distance from the sun or 
moon s centre to the ring. To illustrate this, 
1 subjoin the following problem and figure, 
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The distance of the sun or moon from 
the cloud bears so great a proportion to the 
diameter of the halo, that the rays may be 
said to fall physically parallel on all parts 
of it ; that is, if of two rays coming from 
the sun's centre, one should impinge on A, 
and the other on B, these rays might be 
considered as parallel. Let A B be the dia- 
meter of the halo, M the centre or place 
where the moon appears i if a ray, x y, pro- 
ceeding from the moon in the direction x y, 
and impinging on A, should pass through 
the cloud in a straight line, that is, perpen- 
dicular to* A B, it would appear to a spec- 
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tator at D. But it appears to a spectator 
atE; therefore it diverges from the straight 
line A D in the line A E, making with it 
an angle DAE; join M A and M E, and E 
D, making A D E M a parallelogram, and 
A E its diagonal. Then (Euc. i. 29.) the 
angle D A E, or angle of the aberration of 
the ray, is equal to the alternate angle A E 
M, or angle under which the semi-diameter 
A M of the halo A B appears. 

From the above, it appears then, that 
a halo of 4 8° diameter may be ascribed to a 
property in the cloud of refracting certain 
of the rays at an angle of 24°. A double 
halo, the exterior ring whereof includes an 
area of 4 8°, and the interior ring whereof 
includes one of 10°, must be attributed to a 
property in the cloud of refracting certain 
of the rays at an angle of 24°, and certain 
other rays at an angle of 5", and so on of 
triple ones. 

A corona of 10" diameter appears to be 
the consequence of a property in the cloud 
to refract certain of the rays at every angle, 
from the smallest, say an angle of 1* to 5°, 
beyond which the rays are refracted in the 
cloud, in the usual manner. A double corona 
the inner one of which is 5° diameter, and 
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the outer l o^ is leferrible to a property in 
the cloud of refracting certain c£ the njs 
at every angle, from l' to 2"" Z(f, and 
certain other rays, from 2"^ 30^ to 5% and 
8o on of triple ones.* 

For further particulars relatiye to these 
phaenomena, I refer the reader to the woiks 
of Aristotle^f Nevirton^ Huygens^l Des 
Cartes,§ M. Helvetius,^ and to several 
papers in the Philosophical Transactions.^* 
and Manchesters Memoirs.ff For expla- 
nation of the phaenomena of the rainbow; 
consult Newton's Opticks. 

By the problem above it appears, that no 
two persons standing at any distance from 
each other, and looking at a halo, see the 

* Even the breadth of the ring of a halo Hsdf must 
be caused by a number of rays, refracted at s<Miiewhat 
d^&rent angles ; otherwise the breadth of the ring would 
equal only the breadth of one ray. 

f Aristot. Meteor, lib. iiL oc S, 4, 5, 6. 

:{: Newton, Optic, ist edit. 2d book, pp. 4S, 1S4. 

H Huygens's Post. Woiks, {^. 293. 

§ Des Cartes. Treatise of Meteors. 

t M. Helvetius. End of Meffarius in Sole. 

»• PhiL Trans. voL v. 1065. xxii. 535. xxxi. 212, 
3acdx.'218. xlvi. 196. lii. :h 

ft Manchest* Mem. vol. iii.. 
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same light: but as the halo is seen for » 
great extent around by persons in difierent 
plaoes> a disposition to such reflexion or 
refraction of the rays is inferred as existing- 
in large and extensive masses of the same 
cloud. It may be a fit subject of inquiry, — 
At what distances is halo seen at the same 
time ? Sometimes the cloud seems very par- 
tial, but at others very extensive. When a 
halo appears in a cloud; the extremities of 
which can be i^een, it may serve to mark 
that cloud as a subject of geometrical obsep- 
ration at several distant stations, whereby 
its dbtance and magnitude may be nearly 
aseertained. 

In some parts of America halos are said 
to be still more common than in England. 

SECTION XXI. 

Evapof^ation. 

According to the most recent theory, 
the following will be the process of evapo- 
ration. The accession of diurnal tempera- 
ture communicating to the water the power 
of calorific repulsion, the production of 
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elastic vapour, or gas, is the consequence; 
which^ exerting its elastic force by the 
repulsive power of its particles, rises into 
the atmosphere ; but when a fluid becomes 
an elastic body, there is a loss of heat of 
temperature by expansion : and the vapour, 
therefore, becomes cooler than the water 
from which it evaporated^ and also cools a» 
it expands on its progress, causing the upper 
air to be cooler into which it ascends; for 
it has changed its heat of temperature for 
heat of capacity f so that the actual tem- 
perature of the air is diminished upwards: 
while the said gas, possessing heat of capa- 
city, is thus enabled to remain an expanded 
elastic fluid ; and it is only by an actual loss 
of heat, from the nocturnal interception of 
the sun's rays, that the whole mass of 
atmosphere, being cooler, is then again con- 
densed into aqueous particles, and falls in 
dew ; by which process the heat of capacity 
is again changed for the heat of temperature ; 
and the reformation of water in the form^ 
of mist or cloud, actually increases the 

* I adopt the mode of expression of Sir H. Davy. 
See him in his Elem. of Chem. PhL, va. i. oart i. r. 1, 
2, 3, &c. 
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thermometric warmth, in falling ; and thus 
contributes to equalize the vespertine witla 
the diurnal temperature, and to make the 
change more gradual. The formation of" 
clouds may be regarded as dependent on 
circumstances which attend this process ; 
for the rising of the elastic vapour impels 
that above into an atmosphere already too 
cold for its solution, which, therefore be- 
comes cloud, as explained before. 

As the particles of a cloud, for example 
a cumulus, are not believed to be kept sepa- 
rate by the same power of repulsion as those 
of elastic vapour, and as clouds are electri- 
fied, so we ascribe the mutual repulsion of 
their corporeal particles to that of similarly 
electrified bodies : now, according to New- 
ton, where repulsion ends, there attraction 
begins ; and if by the joint influence of 
these two powers, the cumulus is kept toge- 
ther as an aggregate, while its particles do 
not unite, so as to form water, we must 
suppose that the same principle holds good 
with respect to electrical attraction and re- 
pulsion. After all, these are merely theo- 
ries, against which there appear as many 
reasons as there are for them. The inqui- 
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sitire mind of man is always seeking for 
causes, and making systems, by which eTen 
the most incredulous are liable to be misled, 
and to mistake imagination for truth ; while 
the only resource of the philosopher is to 
arm hiqiself with their mutual contra- 
dictions and common want of evidence, 
and, retracing the steps of his wandering, 
to sneak back into the plain regions of sim- 
ple observation, and Content himself to be- 
hold^ the tariety and order of phaenofliena.^ 



'^ De«isv«poiir6c»idel»MliiitoviMbfeA\)t>B. Under 
nfliatev^r cixtiiiHstanOosof dininibbQd barometricai pra»« 
sure or decreased heat the air cannot hcid no much watef 
id solution as before, the result must be a dcpofition of it 
^^axJdt^Mis partides; during day and undeir some other 
oireufdstatlcecl df dieotfioity, definite and floating dond^ 
^f e the x^uH^ andithe prooeBset of rain often ooniinen6e^ 
but in fine weather, in the evening, the vapour plane 
being destrpyed and the nubific principle ceasing to ac(^ 
the vapour so deposited comes down in dew. Tlie dew is 
n^ tfa» t«^talwftyB oF the stntns, and k dif!^ from the 
wet mist of die cun)stnitivcneas of tl» lower ittmospheM* 
The circumstances under which dew is most plentifully 
formed being treated of by Dr. Wells in his £ssay on 
Dew, I refer the reader to that publicatioQ} .ttbd also to 
Bertholon's Elect. Met 
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CHAPTER III. 



OF CERTAIN ACCENSIONS WHICH APPEAR TO 
TAKE PLACE SPONTANEOUSLY IN THE ATMO- 
SPHERE, CALLED FALLING STARS, METEORSfe 
ETC. 



M.HE igneous meteors which occasionallj 
take place in the atmosphere, have beett^ 
noticed by most of the ancient writers on 
natural philosophy with which we are ac- 
quainted, as may be found by the works 
of Aristotle,* PUny,f Virgil,J LucretiusJ| 
Seneca,§ and others. But the peculiarities 
remarkable in the different kinds of them 
do not appear to have been duly noticed. 
The most minute differences between them 
ought to be commemorated, together with 
their relation to other coexisting phaeno- 
mena: for in investigating the causes of 

* Arist. Meteor, lib. i. c. 4. 

t Plin. H. N. lib. ii. cc. *, 25, 36. 

X Virg. Georg. lib. i, 365. 

II Lucret.de Rer. Nat. lib. U. 206. lib. v. 1190. 

i Senec. Nat. Qnaest. lib. i. c. H. 
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these luminous accensions, we shall probably 
be assisted by observing and noting dowTl I 
accurately peculiarities remarkable in the 
different kinds of meteors which from timd 
to time appear. The very large sort, which 
occasionally are seen; such, for example, 
as that memorable meteor which happened 
on the 18th of August, 1/83, that whic 
took place in November, i8o3, or the larf 
one recently observed at Geneva,* are not 
numerous enough to admit of being arranged 
under any general descrip^ion ; besides which, 
there are peculiarities in all of the larger 
sort, whereby each differs from every othef. 
But the smaller kind, which appear iit J 
common, seem to me to be referrible 
three principal varieties, which appear td 
derive their particular character from thi 
kind of weather in which they happen. 



" See Nicbolaon's Journal 1811. 

The failing stars have generally been regarded as fore»l 

bodere of wiiid: so Seneca in Hippoiyto: 

" Ocyor cursum rapiente flamma 

Stella cum ventis agitata loiigos 

Porri^t ignes. 

I have noticed this indication of wind partjwtuly I 

[*" — \ the caudate meteon atill to be described. 
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The most common sort are those very 
small meteors which are prevalent in clear 
frofity winter nights, and in summer also, 
when there are dry easterly winds with a 
clear sky. They have very much of the 
appearance of the real stars, and have pro- 
bably, from this circumstance, derived their 
vulgar name : they leave Uttle or no train 
behind them, and shoot along in straight 
lines, generally obliquely downward, but 
sometimes horizontally.* 

The second kind are larger and more bril- 
liant; and generally appear in warm summer 
evenings, particularly when cirrocumulus, 
cirrostratus, and thunder clouds abound : 
some of them are very beautiful, and give 
much light : they vary somewhat in colour 
and size. They have sometimes a curvihnear 
motion. 

The third sort are strikingly different 
from the two above mentioned: they are 
generally small, and of a beautiful bluish- 
white colour; but their peculiar characte- 

* I think I have observed that in summer time, when 
any kind of falhog stars appear, some feature of cirro- 
stratus, however sniaU, may generally be seen about. 
But tliis does not appear to be always tie case in winter. , 
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riattc iff that of leaying long white trams 
behind them, which remain visible fot some 
seconds ill the tract in which the ineteorS 
have gone. These taals which I have endlea- 
iroured to represent in Plate VI . Fig. 6. 
seem to be lost by dispersion ; they appear 
to fly off 'from all points, increasing in 
breadth as they become fainter, till at last 
they cease to be distinguishable. They an! 
generally seen in the intervals of showery 
weather, and are most prevalent before thfc 
occurrence of high wind : of which they 
have Jbeen considered by Aratus^ Firgil, and 
other writers as a certain prognostic.* 

Uva/fuiTOi^ &c. Aral. Dm. 107. 

Saepe etiam Stellas vento impendente videbif 
Praecipites codo labi, noctisqae per umbram 
Fkanmamm longos a tergo albescere tractns. 

Georgic. Kb. i. 365. 

PUny also remarks, <* Si Tolitare plnres steQae ^ode^ 

buntur quo fenmtur albescentes, Tentos ex his pardbus 

nonciabiiiit.^ PUn. Hist. Nat. xvffi. SS. 

. Cbmpara ako Lncredus de Rer. Nat ii. 208. Theo- 

plirastcis observed of old : ^^ Okv of artptg Itarrmt ittKKai 

--•'■' The€ph de Sign. VeitL 
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These kind of meteors abounded, on the night 
of 1 oth August, 1811, gfier a showery day. 
I have thought that their tails were the re- 
sult rather of some gas set oji fire by the 
I iQeteor in its passage, than of anj of the 
L luminous substance of the meteor left be- 
[ hind it. I may also remark, that if the 
larger kind of meteors happen at the same 
time that these caudate meteors are preva- 
lent, they also leave this beautiful white 
and slowly evanescent tail behind them.* 



* The train of light which the common meteors, or 

[ foiling stars, appear to leave behind, and which lasts 

1 •CBTCely a moment, seems frecjuently to be an hallucination 

I dif vision, like the AoXwoitkidv syxPi sung by Homer, and 

quoted by Dr. Darwin, Zooit. sect. iii. v. 3. — to which, 

« weil as to his paper, De Ocuiorum S/iectris, I refer the 

eader. Mr. Aubert observed a train of reddish fire 

I left be(jiud the bright meteor seen at Ix)ndon, Oct. i, 

\ t7S3, which lasted above a miuute after the meteor was 

I atdnguished. Hce Phil. Trans, vol. Ixxiv 115. 

- The great meteor of 18th Aug. 1783, left corruscadons 
[ ^diind it, and moved in an irregular tract. Sep Phil. 
[ ;fV-,«j-. bcxiv. Ut. 

Thtre are some reasons for thinking tliat the explo- 

I jioD and loud report of some meteors, and particularly 

I pf the great one of 17yS, iiappeu a( the alteration of 

their regular course, as if interruption by explosion of 

bydn^n, which the meteor might meet with in its 
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SECTION I. 

Of the Causes of the Igneous Meteor^ described 

above. 

Various have been the conjectures of 
difie|:«nt philosophers about the causes of 
igneous meteors: their precise cause has,, 
however, never been ascertained. M. Dc 
Luc ascribes them to certain phospho* 
rific exhalations^ which ascend from the 
earth, and take fire or become phospho- 

sige, or from any odier cause, caused the report, and 
division of the luminous substance of the meteor.* 

Tha« is one remarkable thing about the explosion 
of meteors. The great meteor of 1718 was, according 
to Halley, above sixty miles from the earth's snr&ce; 
and yet at that elevated station the air was capaMe of 
communicating sound, as appears clear by the report 
of thq meteort a drcumstanoe noticed by Arbuthnotf 
and by the Abbg Benholon in bis «< DeUelectricit^dca 
Meteors. 8vo. Lyons, 17S7, vol. ii. p. 25. Where are 
some* curious observations on die Feux St* Efane^ Fcps 
FoUetSy and other meteors. 

• Fhil. Timi* bam. sa« 



rescent in the air.* We shall see how this 
hypothesis will agree with their kind of 
piotion, their peQu]p«fi|ies, aod the kind of 
weather which precedes, accompanies, pr 
fpUpw^ them, , 

On the above supposition, we must re- 
gard them as taking place in the following 
manner. ^ The ex^ljialatiop fronpi the earih 
must be a circumscribed coluijm of sotpe 
kind, of volatile matter, which, when it 
arrives^ at a certain elevation, takes fire:, 
this, might easUj be supposed to ^ppen to, 
phipsphori^c, matter, :Ti>ere are several othejr 
appearai^ces which incline one to. t^iint, that 
there are combustible gaseous exhalations 
fj;QfXi thp eaFth, which afterwar}}g,,ignitQ^ 
The next q«esl«oA ifi, if.theyamo^lj.pbos-^ 
pbori£ie< as- M. de Ltic calls theffii what is 
the principle of their ignition I They may, 
I^rhaps,^ Jje jgnitecl, Tby .^ettipg, ij|) intp.^„ 
dijyer atai^ph«re.. -TOs si»ppos(t)iQft is. 
agpocftbl^ t/i tiie known properties of 'pbos-^ 
phbrus, tt'hich is ^t-esdrved in water; but 
%^ Mi¥^- fe .^rii-.. ?t in^;,^prh^^ be 

> i ■ vi: I jH o 1; I. . ■ •. 

f 

* Nicholso^fg Jla^al^.{t{|al4r{qMk etc. 1812. 
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conceived that phosphorous gasses may be 
preserved while passing through a humid 
atmosphere ; but which, when they arrive 
4t a more dry air, spontaneously take fire* 
The ignition being thus bqgan, it would pro-^ 
bably extend down the column of phpspbo^ 
rific vapour, and give the appearance of a 
descending luminous ball, just such as we 
see to be the case: and it might go out 
when it had descended again so low as to 
be in 4n air toq humid for combustion. Or 
its extinction, may, in other cases, be caused 
by the column of vapour being interrupted 
by wind, or any other caijse of dispersion. , 

Upon the above supposition, the motion 
of the falling star would be exactly retro- 
grade to that of the ascending column of 
posphorific matter. This is agreeable to th^ 
popular notion, that many of these meteoisr 
shoot towards the quarter from which wind 
will subsequently blow. Because i^ a^ J. 
have shown,^ the wind often changes firstr 
above, its current may give an inclinatioij, 
to the ascending column of phosphprific 
mfttt^r ; and the burning star, moving back 
in an opposite direction, would point tQ the 
coming wind. This may often Im tj^tc^ ; 
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but I have observed that these stars fre- 
quently shoot along in different direction?^ : 
a circumstance which may be supposed to 
arise from their previous columns of phos- 
phorific matter being inclined differently by- 
different currents, which, by experiments 
with air balloons, I have found to exist 
often in the atmosphere at the same time. 
If these columns of phosphoritic matter 
ascend from the earth when there are dif- 
ferent currents of air in the atmosphere, it 
may be questioned, how it happens that the 
motion of the falling meteor is so straight, 
and why, on the contrary, it is not bent at 
angles, as its motion is retrograde to that of 
an ascending column of gas, which may 
have passed through, and received an incli- 
nation from, several currents of air? Possi- 
bly, it may be replied, between the currents 
there may be a deposition of water, or some 
other circumstance, which may extinguish 
burning phosphorus; and then an alteration 
of the current may be one circumstance that 
sets a boundary to its combustion, which in 
other cases may be continued lower. I can 
conceive that the change of current might 
interrupt the continuity of the ascendini 
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column ; and thus the star might go out 
when it arrived at the interception of the 
combustible gas. But it is hard to assign a 
reason why these columns of gas, if sudi 
otist, should not be dispersed entirely by 
the wind which they must meet with in the 
progress of their ascent; since they some- 
times are seen when the wind is blowing 
very strongly below . This alone would 
induce one to believe, that they do not 
really ascend from the earth; b:it still they 
may be formed in the air, perhaps at the 
jonction of two currents. It is moreover 
difficult to conceive why exhalations from 
the earth should arise in such narrow co- 
lumns, as they must do, if this explanation 
of the phaenomena be true.* 

If the meteors in question be caused by 

* A meteor, moving iii a very unusual niAnncr, waa 
seen at Hackney, on the night of the 7th of November, 
ll^ll, about five minutes l)efore nine o'clock, in the 
Nortli : it mo\'cd in a direction to the West: its motion 
was not regular in n strfught line, nor in a umforni 
curve; but it leaped foi-nard by succeEsivc jerks, deecrilK 
ing a sort of undulated track ; and it was of considerable 
magnitude : after being visible for some seconds, it appa- 
rently entered a cloud, and disappeared, The circum- 
•tanceof its peculiar motion is, I think, worthy of record. 
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the ignition of combustible erbalations, it 
may be easily supposed that they would 
yary in appearance, according to the pecu- 
liarities of the exhaled gas. Neither is it 
naore difficult to suppose varieties in these 
exhalations, than to suppose their existence 
at all. The columns of gas might vary in 
size at different times, and so give place to 
meteors of divers magnitudes. The greater 
the quantity of the exhaled gas, the less 
likely would it be to be whoUy dispersed 
by the wnnd: it might, therefore, be carried 
along horizontally for miles; and, at length 
taking fire by dryness of the air, by electri- 
city, or by other causes, might give place to 
such large, irregular, and horizontally movii^ 
meteors, which appear at uncertain intervals 
and travel over vast tracts of country. But 
this seems (o be rather an ingenious hypo- 
thesis of M. De Luc, than a theory founded 
on facts. 

There are two circumstances about moj 
teors, which seem to favour an opinion which 
I once entertained, that they are somehow 
connected with the combustion of hydrogen^ 
They sometimes end with a loud repori 
And one kind of them is most fret^uent afta 
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raiji^ and in stormy weather. The separa- 
tion of the . gasses of water has been men* 
tioned bj M. B. F* Van Mons, in a paper 
giTen to the Batavian Society. If hydrogen 
be thus separated, and partly mixed, as it 
must be, with common air, and should be 
ignited, we may conceive a meteor pro- 
duced : but this is not sufficient to account 
for their long course which is generally in a 
slaifiting downward direction. The occa- 
sional report of the meteor at its terrainah 
tjon may be supposed, however, to bUr 
caused by its meeting with hydrogen gas in, 
its descent, and setting it on fire. Thig. 
explosion, too, may interrupt the column t]€ 
combustible gas, and thus put ah efad to the 
meteoV. 

In attributing igneous meteors to the com* 
bustion of gasses, which ascend fromeartii^ 
we assume what cannot be proved: For iid^ 
one has, I believe, seen such columns of 
combustible gas * There are, however, some 
circumstances which would induce a belief 

* The opinion of Aristotle about the cause of meteors 
seems to agree in some measure with that of M. De Luc. 
Consult Arist. Meteor, lib. i. cc. 2 — i. 
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of their existence-* The well known me- 
teor, called Ignis Fatuus, which appears over 
marshy grounds, and the electric light seen 
about plants hereafter to be described, which 
one would naturally attribute to the com- 
bustion of terrestrial exhalation, lead us to 
ascribe more elevated accensions to a simil^^ 
cause. ''*^B 

• On Sunday evening, Aug. II, 1805, I observed a 
very unusual exhalation irom an elm tree at Clapton, in 
the parish of Hackney; the particulars of whicli are as 
ibllow. Between 6 and 7 p. m. the sky being clear, and 
the weather warm and dry, and wind South East, a 
column of darkifih vapour appeared to arise from the top 
of an elm tree at snmc distant^ : it looked about two or 
three feet high : after it had continued a. few seconds, it 
disappeared; and, after a few seconds mora, reappeared; 
and continued in this manner, on and off, for nearly half 
an hour, when it became too dark to distinguish it any 
longer. More particulars may be found in the Gent. 
Mag. for 1805, p. 81b'. 
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SECTION 11. 

Of Aerolites. 

The large masses of substance which oc* 
ca^onally fall from the ah: yulgarly called 
Lunar Stones j Meteoric Stones, Aerolites, eta 
of which accurate analyses have now been 
published, seem to be made up of ingre- 
dients composed in proportions different 
fiom those of any known terestrial com- 
pound; and are probably formed in our 
atmosphere; at least such is my opinion, the 
result of an examination of all the evidence 
I have been able to collect on the subject. 
These terrific thunderbolts of Jupiter seem 
in general to have come down to the earth 
accompanied by such loud explosions, blazes^ 
and other circumstances as in a less d^ree 
attend the larger sort of fiery meteors. In- 
deed all these meteors may be owing to 
some common principle of chemical action 
going on in the higher regions of the atmos- 
phere ; which, when more gentle and slow, 
may only cause the blazing meteors; but 
which, when more intense, may go on tp 
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consolidate large masses of newly composed 
substance, and may manifest itself by the 
fall of aerolites. I see no necessity for sup- 
posing with Aristotle and M. De Luc that 
the gasses, to form the meteors, should ascend 
from the earth, nor any pr6of of their 
ascent ; but it may be by means of gasiieis 
«omewbefe formed aloft and taking fire that 
the meteoric stones are formed. • The way 
in whifch electricity may be concerned in 
theii* processes id at present unknown : arret 
the nfiimber of accounts of the fall of these* 
stones, and of hypotheses about their causes> 
are too numerous to render- a detail of them 
here of any utility. I merely wish to call 
the attention of meteorologists to the appa- 
rent similiarity of principle of those blazing 
itieteors which are, and of those which are 
not, visibly attended with the fall of aerolites.* 

* For analyses of aerolites, see Thomson's System 
of Chemistry, Phil. Mag. etc. For furthca* particulars 
see also the Chap, on Electricity. 
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CHAPTER IV. 

OF INDICATIONS OF FUTURE CHANGES OF 

WEATHER. 

One of the prindpal uses of meteorology 
is, that it enables us to predict, in some 
measure, the ensuing changes of the wea- 
ther. To do this accurately, a familiar ac- 
quaintance with the modifications of the 
clouds, and indeed with all the operations 
which are going on above, appears neces- 
sary. I hardly need lay down the following 
rule for predicting atmospheric changes. 
That when two or more contrary indications 
appear, the result must be deduced from 
those which ultimately prevail; and that 
when several agreeable signs appear, the 
event may be considered as predicted with 
additional certainty.* Prognosticks of wea- 

* A rule laid down of old eiaidi sung by Aratu8» Who 
s^ys of Prognosticks, 

^StuoFlsrkUj /mAXov h h(Sv, etglaulov Jovroiv 

AraU Dm. 41f • 
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ther may be divided into those which result 
from the observance of the sky, and of 
meteorological instruments ; and those which 
are deducible from the motions and habits of 
■articular animals, plants, etc. 
The popular prognosticks of rain, wind, 
1 other changes of weather, which with 
[ Uttle variety are common in most countries, 

■ seem to have been known and observed with 
accuracy of old. Indeed their being familiar 
to almost every age and country afibrds the 

I strongest confirmation of their corrcctnesSj to 
( Ihose who have not had constant experience 
1 of them. Although we find familiar mention 
Lof the signs of the weather among almost 
i.j»ll the oriental writings, yet Theophrastus, 
the Grecian naturalist, seems to have been 
the first who cultivated this branch of meteo- 
i rological science, and collected together 
I the proverbial rules of judging of the wea- 
ther ; which were shortly afterwards put into 
verse by Aratus the poet in his A<oa»;ueia, 
above two thousand one hundred years ago, 
and are imitated by Virgil, Lucan, Pliny, 

■ Seneca, and others. With little variation, 
the same rules are found scattered among 
pumerous works of natural history and , 
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and science. And they are popular among 
the lower classes of modern Europe, Such 
of them as I have collected by occasional 
conversation with persons who spend their 
lives chiefly out of doors, and who are 
attentive in noticing their prognosticks, or 
livhat 1 have noticed myself, I have here 
collated with the written accounts of the 
ancients. 

SECTION I. 

Of Prognosticks of Atmospheric Changes^ dedu' 
ciblefrom the Motions of Animals. 

It was long ago observed by the ancients 
that, from the peculiar motions and habits of 
many animals, the consequence, probably, of 
their sensations of pain or of pleasure, a very 
accurate judgment might be formed of the 
approaching changes of the weather; neither 
has this entirely escaped the notice of more 
modern meteorologists. But I think they 
have not bestowed that share of attention to 
this subject which it, certainly deserves. It 
is difficult, perhaps, to conceive the manner 
in which animals become sensible of the 
approach of particular kinds of weather. We 

K 2 
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cannot suppose that they are forewarned of 
it by the appearances of the sky, at least in 
ta&ny cases ; for some animals express signs 
vTanea^ess previous to an alteration of the 
weather, long before there are any visible 

^gns of change, ami often when they have 
no opportunity of observing what is going 
on abroad. Dogs, for instance, closely con- 
fined in a room, frequently become very 
drowsy and stupid before rain. They often 
sleep all day before the fire, and are almost 
incapable of being roused.* The same, in 
a less degree, is observable in cats. And a 
leech, confined in a glass of water, has been 
feund. by its rapid motions, or its quiescence, 
^to indicate wet or feir weather. From an 
examination of the structures of the brain of 
animals, they do not appear organized to 
ha>-e any notions of causation ; but they 
observe that two things are together, or 
follow one another ; thus from one they anti- 

. cipate and prepare against another. Their 
prognostication, however, of weather seems 
to result rather from some impressions on 

* On &uch occasions, 1 have sometimes foimd their 
cars coBsiderabiy inSamed, a cooimon symptom of itt- 
hcahh in many aiiinials- 
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tfacir feelings, than from any observation! of 
what is going on in the sky.* ' PeGuliariti« 
in the electric state of the atmosphere inayj 
I think, be supposed to affect the constitu- 
tions of animals in the same manner as they 
appear to do ours, and may thereby exdti 
pleasurable or uneasy sensations.f 

Rain may be expected, when the swallow 
flies low, and skims backward and forward 
over the surface of the earth and waters, 
frequently dipping the tips of its wings into 
the latter. J 

* It is a pity that among all our works of comparative 
anatomy, we hare actually no accounts of the sttndtore 
and organs of the brahk of dififereait animals. The discos 
veries of Gall and Spurzbeim seem likely to throw aonM 
light on this most interesting part of natural history. 

f ^^ Hand equidem credo quia sit divinitus illis 
Ingenium, aut renun fato prudentia major; 
Verum ubi tertipestas et coeli mobilis humor 
Mutavere vias, et Jupiter uvidus austris 
Denset erant quae rara modo^ et quae ddnsa relaxat, 
Vertuntur iqpecies animonun, et pectora notns 
Nunc alios, alios dum nubila Tentus agebat, 
Concipiunt; hinc ille avium concentus in agris 
Et laetae pecudes et ovantes gutture corvi/' 

Firgil. Georg. lib. i. 

% Among the signs of rain, Pliny enumerates Hu 
rund$ tvm jmmUt aquam vdiims ni pmfta sttepi petmfiat. 
Sm «Imp Qbitr^ Bntt. Retr. 8ird< ML £dBt. TmOq^ 
1818. 
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When bees do not go out as usual, but - 
eep in or near to their hives,* or when - 
F iflucks, geese, and other water fowl, are un-- 
^«8uall_y clamorous, we niay also expect wet. 
■ Before rain, swine, as well as poultry, 
ppear very uneasy, and rub in the dust. 
Before and during niin, ducks, geese, and 
her fowls wash and dive in the waters 
\ idore than usual. Pidgeons also wash before 
I Tain; and cats wash their fpces ; they have 
f "been observed also to scratch the bark otF 
, trees. In autumn, flies sting and become 
ttanusally troublesome. 

Dogs, and other domestic animals, like- 
rise express signs of uneasiness, and are 
<ety sleepy and dull before rain and snow. 
I X)ogs are said to dig great holes in the 
I ground in rainy weather. We had a dog 
ftlways busy in digging deep caverns ia 

' Nee vero a stabulis, pluvia impendente recedimt 
Longius, aut cretlunt coeio adventantibus Euris 
Sed circum tutae sub ntoenibus urbis aquantur, 
ExcurEUEque breves tentant." « 

Firg. GeoT. lib. iv. 194.' ^ 

Tarft tuifiouirai mnuc iiJiu/iiyav uSSf, 

Aral. Dios. 

Theopbrastus observes as a sign of rain XE''!4»{ T)i yapfi 
Mrlsitfi Tocs Kt/aaf. Linnaeus also notices this prtunios* 
tick shaking of hirundo rustica. 
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the earth which he laid in daring particalar 
kinds of weather. This dog was a cross 
breed between a pug and terrier, remarkable 
for bis sagacity. 

If abroad, after long continued dry 
weather, when the sky is thickening, and 
rain approaching, we may frequently ob- 
serve the cattle stretching out their necks, 
and snuffing in the air with distended nostrils; 
and often, before storms, assembled in 
a comer of the field, with their heads to 
the leeward.* 

The loud and continued croaking of frogs 
heard from the pool; the squalling of the 
pintadoi" and the peacock, and the appearance 
of spiders crawling on the walls more than or- 
dinary, and the coming forth of worms, have 
also been considered as signs of rain. Most of 
these have been noticed by Viigil, who has 
likewise added several more, which have 
never fallen under my notice.J but which 

* Boves coduiii olfuclantes seque lanibentea contra 
pilum. Plit'. HUi. Kal. xviii. 35, 

f This bird is called the comeback in Norfolk, and 
regarded as the invokor of r^n. It often continues 
clamorous throughout the whole of rainy days. 

J " Nuniquam imprudentibusimber 

Obfiiit, aut illuni surgentem vallibus im 
Aeriae fiigere grues, ant bucola c 
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have been mentioned by many writers, both 
ancient and modern :* When cockjs crow at 
uncommon hours, and clap their wings a 
great deal, it is said to be a sign of rain ; a^ is 
the appearance of the redbreast near houses. 

Suspiciens patulis captavit naribus auras 
Aut arguta lacus circumvolitavit hirundo 
Et veterem in limo ranae cecinere querelaih» 
Saepius et tectis pentH^ralibus extulit ova 
Augustum formica terens iter, et bibit ingens 
Arcus, et e pastu decedens agmine magno 
Gorvonim increpuit densls exercitus alis. 
Jam varias pelagi volucres et quae Asia circum 
Dulcibus in stagnis rimantur prata Caystri 
Certatim largos humeris infundere rores 
Nunc caput objectare fretis nunc curisere in midas 
Et Atudio incassum videas gestire lavandi. 
Turn cornix plena pluviam vocat improba voce 
Eit sola in sicca secum spatiatur arena 
Nee nocturna quidem carpentes pensa puellae 
Nesciverehyemem testa quum ardente vidorent 
Scintillare oleum et putres concrescere fungos. 

Firg. Gear. lib. 1. S9^. 

♦ p Comicum ut saecla vetusta 



'Corvorumque greges ubi aquam dicuntur et knbres 
Proscere et interdum ventos aurasque vocare. 

hwtet, de Rer. Nat. v. 1085. 

Et quum terrestres volucres contra aquam clangores 
4dbant, perfundeates se$e, sed maxime comix. 

Plin. xviii. S5. 

Rava fulix, itidein fggiens e gurgite ponti 
Clamans- ^unqiat horribles instare procejlas 
Haud modiQOfi tremiijp %ad^ ^ gutture caotus 

3 
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Sparrows chirp particularly loud during 
rain, and often begin before it falls, affording 
thereby for some time previously a prog- 
nostick of its coming. 

If toads come from their holes in great 
numbers ; if moles throw up the earth 
more than usual ; if bats squeak or enter 
the houses ; if asses shake their ears and bray 
much ; if hogs shake and destroy the corn- 
stalks ; if oxen lick their forefeet, or lay on 
their right side; or if mice contend together 
or squeak much, according to many authors 
we may expect rain. Sheep and other cattle 
gamboling or running about and appearing 
very uneasy also portend rain. 

Sometimes previous to rain sheep and goats 
seem more desirous to graze, and quit with 
reluctance their pastures. 

Saepe etiam pertriste canit de pectore carmen 
£t matutinis acredula vocibus instat 
Vocibus instat et adsiduas jacit ore querelas 
Quum primum gelidos rores Aurora remittit 
Fuscaque nonnumquaxu cursans per littora oormx 
Demersit caput et fluctum oervice reoepit. 

Cicero ex Arat. de Div, lib. 1. 

VLtth xm %Mtipu(a veif hm vpioiwif 

JraU Dies. il% 
See abb Aeliaa de Anim. tIS. 7. 
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Among other things the activity of ants 
in carrying about their eggs,* the voice 
of the solitary crow,-f- and the frequent 
immersion of many water fowl J have 
been considered as indications of rain. 
The garrulity of crows, ravens, rooks, 
and other birds of this sort, is indeed well 
known ; " corviis aquat " is a proverb cited by 
Erasmus. But we must distinguish be- 
tween the voice of the raven before rain, 
perched solitary on a tree and uttering a 
harsh ■cry, from his deep and peculiarly mo- 
dulated voice when sailing round and round 
high up in the air before and during serene 
weather.|| The raven as well as other birds 
often soars at an elevation much beyond 
what we are apt to imagine. When at the 
top of Cader Idris near Dolgelly I observed 
these birds flying considerably above the 
summit of that mountain on which I sat. 

The hooting and screeching of- owls often 

• Formicae concuisantes aut ova progerentes. — Pirn. 

I HoraL Carm. lib. iii. Od. ]?. 1. 13.— Od. 27. 1. 9. 
— C]au(Iian. xv. 493. — Lucan. v. 555. 

X Plin. lib. xviii. ;J5.— Arat. Dios. 210,— Homer, li. 
a. 461.— Varr. Frag. Catelect. 

It For numeious collateral passages about this and 
other prognosticks I must refer to ciy edition of the 
Diosemeia of Aratus, 
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indicates a change of weather. They hoot in' 
feet during variable weather : when fair 
about to be changed for wet, or wet for 
fair, a similar disturbance of their feelings 
from atmospherical causes probably makes 
tliem hoot. Refer to Virgil's observation in 
Georg, lib. 1. and Professor Heyn^'s note on 
them. Authors have added, the snapping 
ot the flame of a candle or lamp, men- 
tioned by Aratus and Virgil, as a sign of 
wet. 

Hesiod mentions the singing of a bird, 
which he calls xuxxv^, as foreboding three 
days' rain ; and aLeipzick editor renders the 
word cuculus; on what authority I.. know 
not.* 

The missile thrush, turdus viscivorus, fre- 
quently sings particularly loud and long be- 
fore rain. I have known this bird sing 
throughout a severe stonn. It is from this 
circumstance called the storm fowl. 

Mariners at sea expect a storm when the 
procellariae pelagicae, or stormy petreb/ 

To «fHj7ov, TfEirei Tt fyojvs tx' twupoitt ytuea, 

Heaod. Op. tt Dies. 48S. 
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shelter Ibemselvca in numbers under the^ 
wake of the vessel.* 

PeooanC observes that on the Island of 
St Kilda the procellaria glacialis is very 
useful in foreboding the direction of the wind. 
When these birds return to the land in num- 
bers there will be no west wind for a long 
time; when, on the contrary, they return to 
the ocean a west wind is erpected.f Seve- 
ral prognosticks of storms are mentioned by 
the old Greek writers which are not observed 
on our shores, neither do we know exactly 
what birds they alluded to. I liare observed 
that previous to windy weather pigs seem 
very uneasy and running about throwing 
up their heads and squeaking. 

Magpies before and during wind fly about 
in small companies, and make a flutterir^ 
noise. 

A\Tien the seagulls come in numbers to 
shore, and make a noise about the coast; 
or when, at sea, they alight on ships, the 
sailors constder it a sure foreboding of a 
storm. These circumstances were known 
of old.J Before storms, too, the porpus, 

• Bewick's Birds, Sad vol. of Waterfowl. 4St. 

t P«mw«'s Arctic ZooL 

t Virg. Geor. lib. i — Plin. lib. xnii. c. 35, 
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dolphin, and grampus, come to the shore in 
large bodies. 

When dolphins play about the surface of 

i-A calm sea, Pliny observes wind may be 

expected from that quarter from which they 

have come.* Authors have added tame 

swans, flying against the wind, as a sign of 



SECTION II. ,,. 

Of Prognosticks of JVcather taken from, the 
Ohervatice of Plants and Flowers, etc. 



In the oeconomy of nature we find that 
plants, like animals, adapt their motions 
to their wants : some expand their flowers to 
the sun, and close them at eventide; others 
expand their flowers in the evening, open 
before rain, or perform various other func- 
tions, the result of their particular natures, 
and to which the varying states of the atmo-^ 
sphere are specific stimuli. From an accurate 
and constant observance of these many prog- 
nosticks of the ensuing weather have been 
deduced ; of which I insert the following, 

• Plm. Hist, Nal. lib. iviii. 95. 
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rather on account of their popularity, than 
because f have noticed many of them 
myself. 

Cbickweed has been said to be an excel- 
lent vpeatherguide: when the flower expands 
freely, no rain will fall for many hours ; if it 
so continues open, no rain for a long time 
need be feared. In showery days the flower 
appears half concealed, and this state may- 
be regarded as indicative of showery wea- 
ther; when it is entirely shut we may expect 
a rainy day. 

If the flowers of the Siberian sowthistle 
remain open all night, we may expect rain 
next day. 

Before showers the trefoil contracts its 
leaves,* as does the convolvulus and many 
other plants. 

Lord Bacon observes that the trefoil has 
its stalk more erect against rain. 

There are many plants whose flowers 
are opened at particular periods of the day, 
as the tragopogon porrifolhim and prafense ; 
which open their flowers earlier or later, 
according to the state of the weather. 

Lord Bacon mentions a small red flower, 
growing in stubble fields, called by the 
• Plin. Hist. Nat. xviii. 35. 
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coimtrj people wincopipe, which if it opens 
in Che morning ensures us a fine daj« 

To these, the closing of the flowers of the 
pimpernel, and numerous other prognosticks^ 
might be added, but it would swell this 
section beyond its limits.^ 



SECTION IIL 

Of the Prognosiicks of JVeatber from the Ap^ 

pearances of the Sky. 

After clear weather the appearance of 
light streaks of cirrus in the sky is often the 
first sign, of a change. These increase, des- 
cend, become cirrostrati, cumuli form under* 
neath and inosculate, and nimbus and laia 
are the event of the process begun by fine 
filaments of tbe cirrus. 

When the cirrus is seen in detached tuAs, 
called Mares' Tails, it may be regarded as a 
sign of wind, which follows often blow- 
ing from the quarter to which the fibrous 
tails have previously pointed. The change 
from cirrus to cirrostratus, and indeed 

* The reader may consult Lord Baeon's Sylya Sylva- 
ruiD, cent. ix. caj^. 82S— ^90. 
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. the great prevalence of the latter cloud at 
^•»ny time must be regarded as an indication 
^tof an impending tall. The most formidable 
t features of cirrostratus are the large spread- 
■' Ing and dense sheets of it which veil the sky- 
before rain, and in which the sun often sets 
shrouded against a rainy day. 

The prevalence of clouds of the modi- 
fication of cirrostratus at eventide had been 
noticed as a sign of rain long before the 
specific nature of the different clouds was 
attended to; and the vivid colours of red 
and crimson seen in this cloud when the sun 
is near the horizon, give rise to many pro- 
verbs about the red evening, and its favour- 
able omen to the traveller ; a remark quite 
as trite among country people, as the grey 
morning before a fair day. This, as well as 
the redness of the morning, as indicative of 
a fair day, is noticed by St. Matthew, in 
chap, xvi, 2. Dappled grey mornings, or 
those marked by the lofty confluent nube- 
culae of cirrocumulus, often usher in a 
fair warm day.* Indeed the appearance of 

* An old proverb reminds us, 

An evening red, and a morning grey. 
Are sure signs of a fine day ; 
But an evening grey, nnd a morning red, 
Put on your hat, or you'll wet your head. 
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cirrocumulus in general indicates an increase 
of temperature. Heyne, in his edition of 
Virgil, speaks of them as being called 
oviculae or httle sheep, from their appear- 
ance, and as indicating fair weather.* 

The denser features of cirrocumulus, or 
those whose nubeculae are dense, compact, 
round, aggregate, are generally indicative of 
a storm. 

Before storms too a feature of cirrostratus - 
appears, of a cymoid figure, like some archi- 
tectural ornaments. PL IV. Fig. l. 

It is generally in variable weather that a 
line of cirroiitratus breaks out into transverse 
bars, as in PJ. II. Fig. 2. 

The irregular increase of cumuli, particu- 
larly toward everting ; and in general their 
not subsiding in the evening, may be regard- 
ed as a forewarning of wet. 

The Italians have : 

Sera rosa e nlgro matino 
Allegra il Pelegrino. 

'* Among the many ndesy sack as are oontfloiedia our 
dd almanacks, we find 

If woolly fleeces strew the heavenly way. 
Be sure no rain disturb the siunmer day. 
Virgil and Aratus, however,' made the vellera larmt 
rainy signs^ and meant) do doubly dmia or drrostnttus. 

L 
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When cumuli sailing along have their 
t 'fleecy protuberances curling inward, variable 
I Weather may be expected, such cumuli often 
Itapidly anastomose with cirri or cirrostratus 
hbove them, and produce showers. 

When a dense and uniform veil of cloud 
covers the sky, as is often the case before 
rain, with a still air, musick and noises are 
heard a great way off, which has caused the 
for propagation of sounds to be regarded as 
a prognostick of rain. The sound of distant 
church bells in the country often serves this 
prognosticative purpose. 

In Wales the common people say, that 
when the mountains have their nightcaps 
on, the rain will soon fall. 

While I was in Wales during a showery 
time, the peaks of the mountains were gene- 
rally capped with clouds of the low and 
nimbiform kind. The clearness of the tops 
of mountains is, on the contrary, a sign of 
the fairness of the weather. Long cirrostrati 
and other elevated clouds often aUght on the 
summit of real mountains, as they do on 
mountainlike cumulostrati, and are equally 
indicative of wet weather. 

When the rapid formation and disappear 
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anc€ again of clouds take place in fine days^ 
aa is often the case^ we may suspect the sere* 
nity we enjoy, and look forward to a change* 
1 have seen little cumuli form and disappear 
in the space of a few minutes; and cirrus 
form, change its figure to spots of cirrocu* 
mulus, and disappear at the same time at a 
more elevated station. 

lAiminous pha^iomena about the sun by 
day, or the moon by night, being generally 
produced by the intervention of cirrostratus^ 
indicate the fall of rain, snow, or hail, ac- 
cording to circumstances; indeed, many of 
the signs of rain are likewise under other 
circumstances of time of year, &c. prognos- 
ticks of snow. The halo is one of the most 
certain signs of rain we have; though I have 
even known this fail in its accustomed indica- 
tion. The parhelion and other peculiar re- 
fractions also forebode rainy weather.* 

The . simple corona often occurs in many 
kinds of thin clouds, and frequently without 
any rain following ; but we may generally 
expect wet when it is coloured, double, or 

* Comult Arist. Meteor. Jib. iv. cc. 3-— 6 ; the Diof. of 
Arata&; the Natural History of Fliny; the Natural Qoest. 
of Soncca, etc. 
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with any remarkable peculiarities. We do 
not know at present under what peculiar cir- 
cumstances halones and coronae are coloured ; 
but it must be done by something particular 
in the structure of the cloud which produces 
them. 

The halo appears at times in a sky where 
there is little or no visible obscuration, the 
interstitial space between the rings seems 
quite blue, like the sky in general. Some 
very fine diffused haziness, perhaps cirro- 
stratus, however produces by refraction the 
white ring of the phaenomenon. We ofien 
find on such occasions tlie light of the stars 
dim, and a more complete obscuration, and 
eventually rain to follow. Pliny has noticed 
this obscuration of the light of the sun by day, 
and of the stars by night, without any detinite 
cloud, to forebode rain, as had been before 
mentioned by the more ancient writers.* 
"', The rainbow, which is only an effect 

* SeePlin. Hist. Nat.lib.xviii. c.35. Therainwhich 
falls undtr such circuniBtances is geutle and of long con- 
trauance, ami often extends a great way. The vulji^r 
preitiij'ce, however, about the extent of rain in general 
is ..|i:i;e imfoundeti. H. Culhwe Mabinogiou, in allusion 
to liiis : — Ti a gefi y cyvanvs a noto dy ben a th davawd, 
h) (i y syc gwynt, hyd y gwlyc, gwlaw liyd y trcigl haul 
« hyd yz anigyiVed mar. 
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of nimbus^ has been regarded a& a sign of 
rain ; which it; may rightly be, for it often 
appears in the nimbus before that cloud, 
weeping in, his sable sbrowd, has reached the 
^pot where we stand. Bibit iTjtgens arcuSt 
says the Mantuan bard, who took most of 
bis progposticks^ from the Diosemea of 
Aratus.* 

Of the particular indications of the haze in 
the atmosphere, we may notice, that the 
mere hazy or pale colour of the moon often 
forebodes rain,, while she is more brazen, 
redi or copper coloured before wind. This 
corresponds with the red in the clouds, be- 
fore noticed as a sign qf wind, 

SECTION rv. 

Of several other Prognosticks of Rain, and of 
the Return of fair Weather. 

Many indications of atmospheric changes 
have been noticed by differeiit authors, which 

H Koi) Ttov Ti$ ahoiot iJi,0^MnfievffVf exei anj^. 

Arai. Dios. 210. 

See also Virgil, Geor. i, 380. Flatus CurcoL Statius 
Thebaid, ix. 405. 
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1 have not determined by my own obsen-a- 
tion to be correct, such, for example, as the 
smell of drains and suspools ; the escrescence 
of fungi about the wicks of lamps and can- 
dles; the flaring and snapping of the flame; 
the soot taking fire in sparks round the 
Bmoky outside surface of a pot on the fire; 
the wicks of candles not being easily lighted, 
and many others of thissort. Windhasbeen 
indicated by candles burning unequally, or by 
coals casting off more ashes than usual. 

Pain felt in limbs formerly broken, or in 
other injured parts of the body, often forebdde 
rain. In the summer of 1 813, the extensor 
tendon of my forefinger was divided by 
accident, and though by means of a new 
substance interposed between the divided 
ends of the tendon, its functions were restor- 
ed, and the wound completely healed, yet I 
always feel an uneasy sensation in it before 
rainy w^eather, very similar to that which I 
experience after having much exerted it. 



The cumulostratus boijig n state of the cloiids going on 
to become nimbiis, has been regarded as one of the ruiny 
'•'gns, and given rise to the following adage : 

*' When clouds Hppear like rocks and towers, 
Tlic earth's refreshed by frequent showers," 
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SECTION V. 

Of Indications of the. Return of Fair tVeathei'. 

The absence of those circumstances whicli 
forebode or accompany foul weather rday 
generally be considered as indicating a return 
oi fair. So Virgil mentions the clear and 
bright appearance of the moon and stars^ 
after they have long been hazy and confused, 
to indicate approaching serenity* Every 
one is acquainted with the additional clear* 

^ Nee n^tis ex imbri soles et aperU lereiiA 
nrosptcere et eertu poferis ec^^^seere «igiu$ 
Nam neqne turn stellis acies obtusa videtar 
Kec fratris radiis obnoua surgere luna 
Teniiia nee lanae per codhim vellera fenri 
Non tepidum ad solem p^mas in littore pandunt 
Celeetae Hetydi halg^taes, non ore solotos 
Inmundi meminere sues jaetare mahiplofi. 
At nebulae magis ima petmit, campoqoe reetunbisit ; 
Soils et oocasum tervans de cuknine fiummo 
Nequidquam tseros exercet noetoa cantus. 

Virg* Gear. i. 403» 
Turn liquidas corvi, presso ter gutture voees 
Autquateriiigeminant, etaaepeeubflibiisaidi 
Nescio qua praeter solitum duleecUne laeti 
Inter se foUit ttrepttant jurat itnhribus actil 
dem panram ddeeiiqiie rariaeFe nidoi* 

Virg: Gear, u 4U, 
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ness of a night intervening between wet and 
clear frosfy weather. By the general dis- 
position of the clouds, we may, in general, 
prognosticate fair or rainy weather. In the 
most settled weather, only diurnal cumuli 
appear; they are well defined, increase to- 
wards the raiddle of the day, and decrease at 
night. Of this enough has been already said 
in the chapter on the clouds. The bright- 
ness and heat of the fire in winter often 
indicate frosty and clear weather, as does the 
lodgment of the moisture on the windows; 
for it demonstrates a cold and frosty atmo- 
sphere abroad.* To the above signs of at- 
mospheric changes, many others might be 
added ; but to enumerate all which different 
authors have mentioned, would swell too 
much this chapter, and I must refer the reader, 
for further information on this subject, to 
the chapter on superstitions originating in 
meteorological phaenomena, wherein I have 
cpllected and inserted more of these trite 



* See the Shepherd of Banbury's Calendar, London, 
1748. 

Lord Bacon has adduced many conjectures wliy herons 
flying high forebode wind, and kites doing the inmc, lair 
.wentlier. 
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and ancient sayings about the prognosticks 
of the weather. 



SECTION VL 

Of the Prognosticks of Seasons. 

The constant desire to know what is 
about to happen, which our natural curiosity 
and the interest we take in future events oc- 
casion, added to the use which agriculturists 
and farmers may make of some knowledge 
of the approaching weather, have always 
rendered men very attentive to the signs of 
the seasons; and made them watch atten- 
tively for those circumstances from which 
experience had taught them to anticipate 
severe winters, hot summers, late springs, 
plentiful autumns, and other vicissitudes 
of the year. 

Lord Bacon, who was so well calculated to 
pbserve and compare facts, collected nume- 
rous prognosticks of this sort, which are re- 
^corded among his works on natural history. 
I shall mention a few of these as subjects 



15* OF PROGNOSTICK8. CiiAv.i.jS. 

for future observation ; though, as far as my 

own experience goes, the cases of exception 

• are nearly as numerous as those which corre- 

Evipond with the rules. According to Bacon, a 

noist and cool summer bodeth a hard winter ; 

K hot and dry summer and autumn portendeth 

) open beginning of the winter, and a cold 

PLftjidwinter and spring ; an open and warm 

winter presageth a hot and dry summer, par- 

fccularly when there are winter showers. 

The earlier or later appearance of birds 

" passage is said to correspond with the 

iBr!ier or later commencement of the sea- 

nable weathers ; and to afford thereby a 

ffognostick. But for many years I have 

liib&erved that this is not precisely the case 

r*itb the swallow tribe, if it were generally 

it would tend to establish a connexion 

pwtween the weather of places where the 

birds come from and that of those countries 

Hfhither they go. But when the later appear- 

Tance of migratory fowls accompanies latesea- 

r»ons, it is probably because the cold unsea- 

iTgonable weather compels them to hide them- 

f Bclves and prevents their coming abroad and 

fc*lieing seen. The occasional early appear- 
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ance of a single swallow has been prover- 
bially noticed as not being indicative of 
summer.* 

Mr, A^Tiite in his Natural History of Set 
borne has given a list of the times of the 
first appearance of migratory birds for seve- 
ral years : and I have given tables of 
their appearance in Nicholson^s PhiL Jour, 
and in my Observations on the Brumal 
Retreat of the Swallow, 3d edit Appendix ; 
whereby the reader, by comparing thte 
birds* appearance with the seasons, may ob- 
tain some information on this point. 

The abundance of berries in the hedges 
is said to presage a hard winter, but this often 
falls. 

* It is remarkabh^ tbai; most countries liav« aumikr 
proverb relating to the swallow's accidental appearaticf 
before its^ usual time. The Greeks have lAia xP^^ 
eofSvoiei; the Latins, Unahirundo'non fadt ver; the 
Prendi, Une bmmddle pe ftit pas les printems ; the 

GeamsBy mm tt^Mbe mkIc fxtiam fttOtes j ^ 

Dutch, Sen swaluw maakt geai flomer$ the Swedes, 
£n svalagor ingen sommar; the Spanish, Una gokvi- 
drina no hace verano ; the Italians, Una rondine mm fa 
ffimavera ; and the Englidi, One swallow doth not 
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SECTION VII. 

Of Solar and Lunar Influence. 

The influence of periods of day and night 
on many diseases which have heen incontro- 
yertibly proved, and the recurrence of inany 
afler certain intervals of time, show that 
there is some truth in the notions of many 
physiologists about periodicity ; and that this 
is probably efiected by means of some un- 
known changes produced in the weather. We 
do not know yet what regulates atmospheric 
changes in general ; how electricity becomes 
so distributed as to produce those various 
effects which analog}- leads us to ascribe to 
it : in short, we have no good general theory 
of meteorology, as we have of astronomy, 
mechanics, &:c. The old notions of astrolo- 
gers about the conjunctions of planets in- 
volve too many palpable absurdities to allow 
us to collect any useful informatien from 
their writings. 

But it is certain the place of the moon 
has some influence on the weather. That 
changes of weather oftner take place about 
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CHAPTER V. 

OF THE INFLUENCE OF PECULIARITIES OF 
WEATHER ON THE FUNCTIONS OF ORGA« 
NI8ED BODIES. 

XT is generally believed that atmospheric 
changes have considerable influence on the 
state of our health; and such a belief 
appears to be founded on reason: for, if 
a number of persons, -of various ages, of 
dissimilar constitutions and habits of liftp 
and at difierent places, become the sub- 
jects of disorder at the same time, which 
appears often to be the case, it is rational 
to attribute their malady to some general 
cause then prevailing. And the occur- 
rence of disorder in particular kinds of 
weather, or at stated seasons of the year, 
which some persons experience, naturally 
suggests the idea that su(^ cause resides in 
the air. 

But it appears to me> that it is noC 
the. heat or cold, dampness or drought 
of the air, which is chiefly concerned in 



166 EFFECTS OF WEATHER Chap* 5- 

producing disorders, nor the sudden tran- 
sition from one to another of those states ; 
but that it is some inexplicable peculiarity 
in its electric state. The pain felt in limbs 
which have been formerly broken, previous 
to a change of weather, and the disturbed 
state of the stomachs of many persons 
before and during thunderstorms, are suffi- 
cient, I think, to warrant such a ' conjec- 
ture- 

During what has been denominated un- 
healthy weather, when medical practitioners 
have spoken of the general ill health of 
their patients, I have remarked circum- 
stances which appeared to denote an irre- 
gular distribution of the atmospheric elec- 
tricity. The manner of the distribution, and 
the continual and multiform changes of the 
cirrus cloud, ramifying about and extending 
its fibres in every direction ; the rapid for- 
mation and subsidence of the cirrocumulus 
and cirrostratus in different places, and the 
irregular appearance of the other modifica- 
tions ; the intermitted action of De Luc's 
aerial electroscope ; strong and varying 
winds ; and the abundance of luminous 
meteors by night ; are the circumstances to 
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"which I allude. A kind of weather too 
which appears to be remarkably unwhole- 
some is characterised by all the clouds having 
confused indefinite edges * 

* In people of what are called nervous and suscep- 
tible constitutions, I have frequently noticed a Temark- 
uble variety in the appearance of the hairs on the head: 
they have appeared, at times, diminished in quantity: 
at others, superabundant. I have examined them care- 
fully, in each of their states, and found their apparent 
diminution to consist in the shafts themselves becoming 
smaller, dryer, losing their tension, and lying in closer 
contact. I was once inclined to attribute their closer 
contact to a diminution of their electricity, by which 
they would become less mutually repulsive : this, how- 
ever, does not seem sufficient to account for their de- 
crease in size. The shaft may possibly be organized 
throughout, and its enlargement may be caused by an 
increased action of its vessels ; there may also be an 
aeriform perspiration into its cavity, on an increase of 
which it may be more distended: and the increased 
size and tension of the shaft may result from the co- 
operation of these two causes. The increased rize^ 
strength, and tension of the hair, appear to accom- 
pany health, while the opposite state seems to be con- 
nected with disorder. The sympathies between the 
skin and the stomach have been frequently adverted to 
l)y physiologists ; the skin has been found to be alter- 
liately dry and hot, moist and hot, dry and cold, and 
moist and cold; and these varieties have been attribu* 
ted to varieties in a state of the stomach, between whidh 
and the skin a very direct sympathy is believed to 
exist But the varieties in the appearance of the hair 
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But though we admit the influence of 
atmospheric peooliarities on our health, jet 
the manner and extent of their operation 
caiinot easily be ascertained. Thejr may 
deprive persons, already weak, of a por- 
tion of their electridty, and thus the ener* 
^fes of the brain and nervous system may 
be ^fiminished : or the atmospheric electri* 
dty, being unequally distributed in the air, 



do Qot appear to hare bean noticed. I have observed, 
tbat small doses of mercury have changed the appear- 
ance of the hair very soon after their administration. 
From beiiq^ flaccid, dry, and small, it has fa»ecome 
tense, strong, and moister. Now mercury may increase 
an aeriform perspiration into the cavity of the shaft, 
if such an one exist; it may also rectify a disordered state 
of the digestive organs, and, by that means, cause a 
stronger and more healthy action of the vascular system, 
and of the vessels of the hair among the rest I think 
it by no means foUows that hairs are not vascular, because 
we cannot demonstrate their vessels. On this subject, 
I think, we may reason thus : if all nourishment be 
effected by the action of vessels, it follows, either that 
there must be some vessels not nourished at all, or that 
vascularity must extend ad infinitum. Can we demon- 
strate those small arteries which ramify in the coats of, 
and nourish the smallest vasa vasorum ? Such reflections 
as these ought to prevent our denying organization to any 
part of a living body, even to the cuticle or the enaxnel 
•f the teeth. 
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or propagated downward at intervali^ it 
maj occasion an irregular distribution of it 
in our bodies, and produce an irregularis 
of function. A Imog animal consists, as to 
its Tital parts, of numerous nenres, whidk 
give life, as it seems, to all the parts, and cood^ 
pose di^rent organs ci vitality and rnind^ 
but these must have some mover. We do not 
know that this moving principle is eiectnatyi 
but it seems reasonable to ascribe it to some^ 
thing in the air; because, deprived of goodair^ 
we soon die. It would be vain to inquiie 
into the principle of life ; but as air is neoes^ 
saty to its continuance, so bad injures it: 
to some peculiarity in its quality wc can 
sonably ascribe as many unknown dUsordms, 
even were there not remariuble appearances 
in the atmosphere at the time of their prefsn* 
lence. In whatever way the nervous fiiso* 
tions may be disturbed, a disordered action 
of the digestive oi^ans will be the pre* 
bable consequence ; and a state of nervons 
and digestive dUsorder being once induced^ 
other diseases may insue, to which there may 
be a con stitu tional predisposition .* 

! ^ This part of the subject lias been well 9iiistntedl 
by Mn Abernktht, in Jbit <* Sufjpcal ObrngewBtioaM 
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Bat it would seem that there were a more 
immediate connexion between the peculiar 
atate of the air, and the kind of disorders 
which might be thereby excited^ than this. 
For it may be observed, that even of those 
disorders which are not generally admitted 
tD be contagious, one particular kind will 
prevail for a long time. Thus, in winter, 
the difierent symptoms of that state of body 
which we call a cold, appear, in some mea- 
sure, to prevail and vary together ; so that 
it is common to hear people talking of the 
&shionable complaint Coughs, for a while, 
are the prevailing symtoms ; then sore 
throats are the roost common. It is in 
spring that certain kinds of cutaneous erup- 
tions usually appear; and in autumn, that 
those irregularities in the functions of the 
digestive viscera, called cholera morbus, etc. 
happen, besides the many diseases that in 
tropical climates accompany particular 
winds or weather. It is possible there may 
be different states of atmosphere, which act 
as specific stimuli, and produce their corres- 
ponding peculiar diseased nervous actions. 
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on the constitutional Origin and Treatment of Local 
•« Diseases."— London, 1813. 
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having as it were a joint cause^ and being 
further varied by the particular state of con- 
stitution, and other circumstances of the 
patient. 

Even contagious diseases break out at verjr 
uncertain periods, and often without any 
obvious cause, though they are afterwards 
evidently propagated by infection* Parts of 
Turkey are said to be visited by the plague 
every five or six years, while the same dis- 
order appears more rarely in other places. 
The small pox rages for a time throughout 
whole tracts of country ; at others, there is 
scarcely a case to be met with: the same 
may be observed of scarlitina and measles. 
I cannot persuade myself that this is merely 
the effect of accidental introduction. Is it 
possible there may be some quality in the 
air, at particular times, whereby it is fitter 
for the conveyance of infectious matter ? Or, 
can we suppose the efifect of a peculiar state 
of atmosphere to be that of rendering the 
body more susceptible of infection than 
ordinary. 

In artificial society there are so many 
causes operating to produce ill health, that 
the extent of the influence of any one can 
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hardly be ascertained Inactive habits of life^ 
bad air^ irritating food, the drinking of spi-r 
rituous and fermented liquors^ the misguid'* 
-ance of the appetites, and the reciprocal 
operation of the mind and bodv on each 
other, have all a tendency to produce di&« 
ease. But though these variotis evil habits 
of artificial life all act to our detriment, their 
kind of influence may be somewhat different: 
and in proportion as families, and even 
nations,* may have indulged, from time to 

* In the production of national varieties, local situa- 
tion is probably much concerned; and, in this case, the 
influence of the atmosphere^ in their production, does 
not seem to depend on the de^ee of heat alone : for 
not only the colour of the skin aad hair, but the form 
and countenance, and also the diseases of different nations 
inhabiting nearly the same latitude, vary considerably. 
llie varieties of the soil and its vegetable productions, 
which cmstitute pert of their food, may have a degree 
of influence ; and so may peculiarities in the electric 
9tate of the air in different longitudes : but there are 
hordes of savages inhabiting the same tract of country, 
and living in near neighbourhood, which difl^ much 
from each odier« And we may add, that among peopio 
of the same nation there are scarcely two beads and 
consequently no two minds exactly alike. It is remark- 
able, that this variety of figure, of expression of coun- 
tenance, and apparantiy of kind of mind, is increased 
in proportioD as man beoomea cifilised. Tlie nnmber 
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time, in any of tbemi they may have ao 
quired what are called (X)n8titutianal pecui» 

and variely of his diseases are also moltiplied by ciyiK* 
nation. The effect of civilisation in producing variety 
Atid disease, is alio observable in those animali which 
hftve been domesticated. In proporticHi as they havt 
approached the habitations of man, and lived under his 
roof and protection^ their natural habits have become 
altered and perverted, the size and figiire of their bodies 
changed and various; hnd they have, like man, to whcitt 
they owe their defermity, become the subjects of nambei^ 
less diseases. I have dissected many domestic animal% 
and have often found in them extensive ossifications of 
soft parts, and preternatural tumours: but I never 
fecoUect to have found any marks of organic disease fal 
those which may be truly called wild. 

Human nature^ from the influence of various causes 
having been infinitely varied^ and constitutional varieties 
being in some measure transcendant, every one is pro^ 
bably. bom with some peculiarity, and, perlu^ mara 
or lessy with some particular tendency to dJsease* Peciv* 
liarities of character being afterwards modified and d> 
versified by education, the varieties become almost infi- 
nite. The nibject of variety leads me to the following 
considerations. Of all the animated and vegetable 
beings which inhabit the earth, no two qpecies are alik% 
each h^ its peculiarities. From the concretions of the 
earth itself, up to man, there appears to be a succession, 
to use common language, of more and more perfect 
beings. From saxeous excrescences we ascend to licben% 
a&dt through aU the infinitely various tribes <tf vegetables, 
to the poljrpus and star fish, ronwecting a» it wodd seem, 

1 
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liarities or .tempemneHCBV And the diseaMM 
depepdeoCon Hiem vMf be • hififiitdy varied, 
bj the subsequent .oombination of di^retit 
crik habits in iudividuals. For ezainple» 
acdentMy oocupatioQB have been iconsidered 
^ hurt our health/ by causing an accumula^ 
tion, or irr^iilar direction, of the nervous 
.energy, which ought naturally to be speiit 
M) ibt various musdes. Thus patieota^ su^ 
ftring great and peculiar nervous irritationy 
have been relieved by a degree of exercise; 
whichi in common cases, would have caus^ 
lassitude^ . The diiferent kinds of spirituous 

regetMe aqd animal life together. Eram fihese every 
ftdc' in tbe chain appears filled up by numberless ani- 
^nals possessing intellect in different dc^ees, and having 
infinite peculiarities, till we arrive at man. And iii man 
what infinite variety of organization in different indi- 
viduals both in kind and degree, fi*om the most complete 
ideot, whose abject imbecility brings him below the level 
of a brute^ to the most elevated and intellectual cha- 
'jracter. In ascending the scale of mind, and tracing vari- 
ety through all its branches, whether we consider that 
difieren^ce which merely arises firom the comparative de- 
vdopement of different organs, or that which is pro- 
duced by all the numberless disorders of body, or by 
mental insanity, do we ever observe two alike? — All 
nature is chequered with endless variety of forms, which 
appear fix)m time to time aJid are lost for ever, whife 
matablEity goes on producing ceaseless combinations^ 
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and fermented liquors are, probably, perni- 
cious, by afibiding a stimnlos exhausting to 
the strength; but whether they prove uni- 
formly injurious in proportion to the quan- 
tity of pure spirit which they severally con- 
tain, or whether the different kinds of spiri- 
tuous drinks cause different specific actions, 
is a point which, I think, has ne\'er been 
determined. Doctor Lambe considers ani- 
mal food and impure water as exhausting 
stimuli; but he seems to think their re- 
spective actions' on the system as some- 
what different. If they do actually contain 
deleterious substances, the doctrine about 
which however seems very vague and incon- 
clusive, their evil influence may be increased, 
in certain states of disease, by the lacteals 
losing their discriminating power, and, like 
common absorbents, drinking up unassimi- 
lated or noxious matter, in consequence of a 
disordered state of the chylopoietic system. 
In these cases, then, attention to regimen 
must be particularly necessary. Such a view 
of the subject as this enables us, in some 
measure, to reconcile the beneficial effects 
of vegetable diet on many persons, with the 
apparent health of others who live chiefly 
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on flesh. To return from the digression into 
which I have unavoidably been led: those 
persons are most likely to be disordered by 
atmospheric peculiarities, who have the 
greatest susceptibility of constitution, and, al 
the same time, the greatest weakness.* 

* It appears, that an iinliealtliy quality in tlie air, 
which was believed to excite disorder, was firequently 
xUuded to by ancient writers. So Lucretius— 

Nunc ratio quae sit morbis, ant nnde repente 

Mortiferam possit cladem conflare coorta 

Morbida vis homiiuim gcncri, pecudumque caterTtB^ 

Expediam. Primum multarum semina rerum 

Esse supra docui, quae sJnt vilaJia nobis ; 

Et contra quae sint morbo mortique, necesse est 

Mii!ta volare ; ea quom casu sunt forte coorta 

£t perturberiuit eoelum, fit morbidus acr, 

Atque ea vis omnis morborum, pestilitasqoe 

Aut extrinsccus ut nubes nubulaeque eupeme 

Per coelinn venJunt, aut ipsa sa«pe coorta 

De term siirgunt ubi putrorcm humida nacta ert 

Intempestivis pluviis, et solibus icta. 

Lucret. de Rer. Nal. lib. vj. 1089. 
Agsun — 

Ett eleph&gTnortjos qai propter flomina Nili 
Gif^itur Aegypto in media, nequeprftcterflauiqu&in. 
Atthide tentantur gressus oculiquc in AchaeiB 
Finibus : inde aiiis alius locus est inimicus 
Partibus ac menibriK ; vnrius concinnat id aer. 

DeRer. Nat. Hi. vl. lUi, 
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sEcnox I. 

Further Observations on the Effects of Jftso- 
spheric Peculiarities on the Functions of Or- 
ganized Bodies. 

Eyert organized body, as far as famiiafi 
sagacity can penetrate, appears susceptible 
of diseased actions, which nury be exdted 
by difierent causes. In man these causes 
are various and complicated, and the mor- 
Ind actions which arise;, in conscqueooe, are 
numerous and dissimilar. And this circum- 
stance may be attributed to Ins or^nization 
and to his mode c( life. The influence of 
the atmosphere, which is one cause, U apt 
to be overlooked in the human subject, from 
the variety of others which are continually 

Which Virgil has imitated— 

Hie qiumdam iiu>]ix> oodi imsaraiidsooorUi at 
Tempestaa, totoqne Aatttmni inaudiiit aertti* 
Etgepps omne ned pecndnm dedit, omoeliemnini, 
Comipiiitqiieiaciui; in&dt pabula Ubo. 

Virg* Gtorg. lib. UL 4/19- 

N 
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Operating, and wbich, though by their con- 
joint influence, they predispose to, and often 
aggravate its effects, have nevertheless a 
tendency to mislead our judgment as to the 
Bianner and extent of its operation. 

Animals, particularly those which, are do- 
mesticated, on which alone we cgn njake 
any accurate observations, have many 
^purees of disorder, though not so many 
ii^ man has. They may suffer from hunger, 
r <r)om unnatural food, from fatigue, or from 
[accidental injury, which may produce dis- 
[ ease, and which may be the cause of their 
I tjecoming affected by peculiarities in the air; 
notwithstanding their comparative freedom 
[■■firom the evils of intoxication, gluttony, and 
' flaental perturbation, that prove so frequently 
I destructive to the human subject. The 
^ almost simultaneous occurrence of canine 
ydropbobia in distant parts of the country 
nust be ascribed partly to some peculiarity 
*)n the atmosphere; while the circumstance 
of its occurring primarily only in a few 
dogs, would lead us to consider some pre- 
existing, and, periiaps, unnoticed state of 
disorder in the animal, as conducive to the 
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more Tiolent affection subsequently raccited 
hy the air.* There are many other instance* 
on record of epidemic distempers among 
animals, which have prevailed only for a 
time, and which seem to be referrible to the 
atmosphere. A few years ago, in Essex, 4 
mortality prevailed among cats, which car- 
ried off considerable numbers. The mange 
is said to be contagious ; but, if this be the 
case, it is one of those disorders which arises 
from unknown causes in a great many ani- 
mals at once, and may be afterwards propa- 
gated by contagion. The same mode of 
reasoning seems applicable to the glanders 
of horses, and to many other distempers of 
cattle. 

How far electricity may be concerned in 
a^ this, it is difficult at present to say ; bat 



• VifgiVapUy alludes to the influence of unlienUbyifl'' 
on apinids,, ^Qogji not subject to the geneitU causes of 
human dueaa»i, namely, \vitie, gluttouy, and moutal 
anxiety. 

■ ■ Atqui Hon Massica Bacchi 
Munera non iQis epulae nocuere repostae, 
JVondibua et viotu pascuntur amphcis herbae 
Pocula sunt fontes liquid! atque exercita curau 
Httmina, neo aonuios abrumpit cura s^\A 
Virg, GeoTg. IKj 
N 2 
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the discoveries which philosophers are daily 
making, relative to the extensive operation 
of this fluid, (for such I must call it, till a 
better name be found,) seem to encourage 
a. suspicion, that its agency is concerned in 
producing every change in the universe. 

SECTION IT. 



Of the Efects produced by Peculiarities ef 
Atmosphere on Vegetables. 

Not only the animal, but also the vege- 
table kingdom, appears to be aifected by 
peculiarities of the atmosphere, which do 
not consist in its degree of temperature or 
pressure. For example, in the summer of 
1810, almost all the plane trees, vpith the 
rough bark or rind,* became diseased in the 
neighbourhood of London, and for many 
miles round; very few of which, in compa- 
rison with the whole number decayed, reco- 
vered so far as to throw forth buds the 
ensuing spring, while the smooth rined 
plane trees t and sycamore trees J remained 



* Platanus Occidentolis, 

X Acer Fscutluplataiius. 



f Flatauvu Oiieutalis. 



J 
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heathy. The season was not either remark- 
ably hot nor very unusually dry ; but tfierc 
were all those circumstances alluded, to in a 
preceding section as demonstrating an nno* 
sual state of the atmospheric electricity. 
The succee^Kng summer, that is, in 1811, 
some of the same species of plane trees were 
again deceased, and a few died. I am in- 
formed, that some years ago a i^milar, 
though not so extensive a mortality, pre- 
vailed among the smooth rined plane trees* 
From hence it would appear, that there 
were particular states of atmosphere whidi 
become specific stimuli to diseased actions of 
particular plants. Abundant proof of ihe 
fact, that particular seasons destroy particu- 
lar tribes of v^etables, may be collected 
from gardeners and nurserymen. There are 
many other facts, which it would be useless 
to detail, that illustrate the proposition, that 
there are other peculiarities of atmosphere, 
besides heat, cold, damp, &c. which afiect 
Ae functions of organized bodies.* 

* Itcannot, I think, be omsideredy tliat aljiioiirfieric 
peculiarities alone produce epidemic and odier cou^ 
plaints, whidi must be regarded as having a compound 
origin, and as resulting from the operation of peculiar 
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stdlM of atin«|>b»-e on persons of particular statea of 
conetitutioii ; otherwise, all persons would be affected, 
which is contrary to experience. There are, probably, 
inminjerable varieties of temperament, of generaJ habits df 
hfk, Knd of preexisting diseases, which, in different sub* 
jects, vary the effects of the air. And many perRons* 
perht^g, enjoy a state of health, and perfect actiou, which 
may be capable of resisting iu evil influence aUogelher. 
It would, perliaps, bu productive of usetUl results, if phy- 
skjans of extensive practice would make accurate Airteo- 
rological registers, durit^ the prevalence of any epidemic 
or contagious disorders : such as the influenza, which, a 
few years ago, took a range for some miles round Lon- 
don, but was also prevalent in other parts of [he country. 
Since writing the above, I have met with some curioua 
observations on the influence of climates, (which corre- 
Epood, in some measure, with what I have advanced,) in 
a French work entitled Rapports du Pkysique et du Moial 
de PHomme, par P. J. G. Calanis, 2d edit, Pajis, 1805. 
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CHAPTER VI. 

SOME PARTICULARS CONCEKKTNG WINDS. 

Wind has been explained in the following 
■manner. Heated air has a tendency to rise, 
and cold air rushes in to supply its place. 
Thus the heated air of the equatorial regions 
rises, and gives place to a current from the 
polar regions, which is a process that serves 
to equalize the temperature of the world. 
But the polar countries lying nearer to the 
axis of the sphere, the air from those regions 
has not received bo much motion as that 
about the equator, or greatest distance from 
the axis; wherefore it arrives at the equator, 
where the motion of the earth is greater. 
If it had no motion before, an East wind 
would be the consequence, and the force of 
that wind would be as the difference be- 
tween the motion of the earth where the air 
came from, and that where it arrived : but 
then it has a motion to the South ; for it is 
rushing into a vacuum, left by the air which 
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rises : so that the wind will not be from East, 
but North East; and the number of degrees 
Korth of the East from which it will blow 
will depend upon the comparative force of 
the current of air from the North to the dif- 
ference between the earth's motion at the 
equator and at the polar region, from whence 
the air conies. As there must be a corre- 
sponding efflux from the equator liigher up ; 
according to this theory, the wind should 
every where be North East or South West; 
but it blows in very different directions at 
different times and places; and this probably 
depends on the variations in temperature at 
ditfercnt times and places. I shall not enter 
into ttie detail of the subject, but refer to 
several treatises written on winds by different 
authors.* 

X have lately remarked a circumstance 
With regard to the change of winds, which 
I have never heard mentioned by meteoro- 



* Since the publication of the first edition of this work, 
1 have made many experiments with balloons, nnd have 
observed them always to move in two or more currents, 
whenever the wind was not so (^reat as to carry them soon 
flway from sigh(. 
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legists/ and which may therefore be worth 
noticing. I have observed, that when the 
current next the earth has changed its direc- 
tion, it has frequently got into a quarter from 
which an upper current had previously blown. 
I was first apprized of this, by observing the 
motion of an upper stratum of clouds to be 
different from that of those which were 
lower ; and by the lower clouds afterwards 
taking the direction of those above : but 
as I had few opportunities of observing 
this circumstance, I thought it merely acci^ 
dental. Subsequent observations on the 
various directions of air balloons, and th^ 
succeeding changes of the wind, have<xMi* 
vinced me that it is frequently the case, that 
the changes of the winds begin above, and 
are propagated downwards. And I haV* 
observed this of several successive currents.. 
For a detail of some of my experimentt 
made to ascertain this circumstance, ' I refer 
the reader to the Appendix to this volume. ^ 
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plausibte experiments and arguments tvere 
osed in (hToar of each hypothesis: but the 
former always obtained the most credit 
Whiie dectricians were thus contending, the 
ingenious I. A. De Luc proposed a system 
somewhat different from either of the 
iormer, an account of which may be found 
in his works, to which I refer the reader, 
and leare him to judge of the validity of 
it by the evidence there adduced. While 
some philosophers have contended for one 
fluid, and some for two, others have re- 
cently contended for no fluid at all, and 
have spoken oi electrical efiects as depending 
on the agencies of matter. Without dwell- 
ing on these adverse systems, which appear, 
m a great measure, verbal differences, I shall 
merely'ohserve, that there are certain modes 
of action of bodies on each other, such as 
all the phaenomena of artificial electricity, 
etc. which custom has ascribed to the agency 
of a specific fluid. Whatever may be the 
principle of their action, the daily expe- 
rience of philosophers shows the extent of 
this principle. Indeed, recent discoveries 
and experiments incline one to regard it as 
the universal agent in all the changes q£ 
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form which, matter undergoes.* A notiai» 
of the .antiquity of which^ though it benowi 
aewly revived as a subject of philosophical 
specqlation^ there appears some traces of iiif 
the accounts left of the religion of Zoroaster, 
or the worship of the spirit of fire, as the 
soul of the universe, the source of all mo- 
tion and of life. 

In attributing the forms of clouds, the 
production of rain, and other atmospheric 
phaenomena, to electricitj, I would not be 
understood to involve any particular theory 
of the mode of electrical action. It is 
merely intended to ascribe similar , appear* 
ahces to similar causes, and to extend die 
principle of action upon which the phae^ 
nomena of artificial electricity are explained, 
which has been identified with that of lights 
ning, to other atmospheric productions^ 
which, at first sight, are less obviously refer- 
rible to similar agencies. . 

I have already, in treating of Mn., 
Howard*s theory of the modifications, , 
shown how reconcileable that theory was 



t ■ 



* The discoveries made by Sir H. Davy seem calcu- 
lated to throw light oa this interesting subject . - ' ' 
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to tlw various phaenomena eshibi(ed by 
the clouds. Tbtre are many things, how- 
ever, which I have not sufficiently explained 
theie> which may be mentioned in this place. 



SECTION I. 

OJ the ^Uqtrk Stale of the Mod{ 
Clouds. 



It is necessary to the present hypothesis, 
and is indeed conformable to constant 
experience, to consider lightning, at least 
one kind of it, to be the discharge of the 
electric spark ; and yet, at first view, the 
reconciling tlie electric charge of the 
nimbus, which would be necessary to t^e 
effect, with its being the result of the unioa 
of two dissimilarly clectriiied clouds, and 
consequent neutralization of the two eleq" 
tricities, seems to involve a contradiction. 
To explain this, I must observe, that after 
two differently electrified clouds, whose 
structure and buoyance depended on the 
similar electric charge of their particles 
severally, bjr ^ cpBitftURic»U0B,^9nd the iwr 
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tease union of the said particles, shouU i 
form the dense structure of the nimbuBf 
the latter cloud, when formed, may acquire 
a strong charge, for it would be thrown into 
4n opposite state to that of the earth, or 
other objects over which it might pass, or 
toother clouds in vicinity; for its acquiring 
^aiii a charge would not cause it to reafr- 
same the primitive structure of the clouda 
of which it was formed, for it now was 
condensed to minute drops of water, a state 
probably very different from that of any 
other njoditication . Under these circum- 
st^mces, then, the nimbus may exist as a. 
highly electrified conductor : and it is pro- 
bable that the ditFerence between common 
showers and thunderstorms consists in the 
ipteneity of the charge which the niffibjii 
acquires after its formation. 

It must be granted, that though the pEe*- 
sent theory seems so well to agree with the 
formation of nimbi, it is nevertheless insuffi- 
cient to account for all the differences of 
the other modifications. We may readily 
conceive the fibrous structijre, and other 
circumstances of the cirrus, to be the effect 
of its, office as a conducting body, etFecting 
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an electric communication ; but we can 
assign no reason why a strong positive 
charge should produce a cirrocumulus, in- 
stead of a collected mass Hke the cumulus, 
nor under what dissimilar circumstances 
electricity should cause the infinite variety 
of forms under which that cloud, or the 
cirrus or cirrostratus, appear on different 
occasions. It has been conjectured, that 
the plane cirrostratus is often placed be- 
tween two differently electrified plates of 
air, between which it may be effecting a 
alow communication; and that the alter- 
nate bars of this cloud, at other times, may 
be interposed between portions of air alter- 
nately electrified with plus and minus. 
Jlxperim^nts are wanting to ascertain these 
facts; but, could they be demonstrated, 
such an alternate distribution of the elec- 
tricity of the air would remain unaccounted 
for. If the conjecture be true, the streaks 
of cirrostratus may serve an office analogous 
to that of the water interposed between 
the plates of z.inc and copper in the voltaic 
apparatus : and it is a fact, in some measure 
conformable to this idea, that the cirrostra- 
tus, after losing its' wavy or its striated ap- 
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pearances, has been observed to condense' 
into a nimbus, and produce rain without^ 
tiie help of any other cloud, as if it contain- 
ed within itself the principles of its own 
resolution into water. The oblique and' 
curved columns of this cloud seem, indeed,* 
hardly explainable even on this supposition.' 
The curious cymoid feature, which so 
often precedes storms, is not merely al-' 
ternate bars, but the bars are curiously curv*-"» 
ed; a circumstance still more difficulf"' 
of explanation. Future and repealed ob- 
servations may, possibly, in the course of 
time, throw more light on these varieties. 

To return to the cirrocumulus ; if it be 
a cloud with a strong chaise, and very re«- 
tentive of it, the latter circumstance, pro^ '• 
bably, results from its being surrounded by 
dry air, which is not a conductor. Con- 
formably to this view, I have noticed the 
loose indefinite features, which accompany 
damp air, and appear, in the intervals of 
common showers, to be of short duration; 
and that they have passed to a sort ot con- * 
fused cirrus or cirrostratus, while the dense 
and compact aggregates, which compose 
the stormy features, are often of long dun 
O 
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'tidti r ukI i hftve not observed this denae 
fealure to form itself into cirruK aikd arro^ 
tiutus in the aianner afore described. The 
densest nimbi, and the baldest thunder' 
storms, often follow its conjunctica with 
cumulus and cumuloelratus. AnQtber dis- 
tinction is also worthy of remark. The 
loose, flimsy, and transient features of cJr- 
rocumulus, often appear above, when cumuli 
are rapidly flying along in the gale below; 
whereas the denser feature more often ac- 
companies a calmer air, particularly the dead 
Calm which precedes a storm on a sultry- 
summer's afternoon. There are other kinds 
of cirrocumulua, as I have already men- 
tioned, which attend fine warm weather, 
which are large distinct and well defined ag- 
gregites arranged all over the welkin. To me 
it is somewhat doubtful what particular kind 
of cloud Virgil,* Lucretiiis,f and Pliny,J 
* Tenmft nee lanae per coelum veUera ferri. 

Virg, Gtor. 
I must refer the reader to my edition of the Diaseioeio 
of Aratus, 
+ Concipiiint eliam multum quoque saepe tnariBUm 
Humorem, vfluti pend«ntia vellera Unac 
Quum supera magnum Tenti more nubila portant. 

Lucrtt, vi, £04 J 
t Plin. Hfet. Nat, XTiii. 35. 
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Hlludbd to in liemg iilDeiirton of Wooir'Vftd 
inriiich aocotnpanied iminj weathers Hbt 
desciiptiooA of Cheni b j the Soman poetB 
8cein to have been iniittted from AratM^ 
in his Diosemeia, who represents thein lis 
tigns of rain.* 

SECtldK It. 

Of the Electricity of Thunder Clouds ; and of 

Lightning. 

It has appefared b/ sdirie cixperilnents, 
that a thunder cloud exercises its electrical 
influence on the surrounding air, and throws 
it into an opposite state: so that if the 
cloud be positively electrified, there is a 
portion of air negatively electrified around 
it; and, beyond that> a positively electri- 
fied portion perhaps again. But a sufH^ 
cient number of experiments have not a« 
yet beenmade> with electrometers, to cer- 
tify whether this be the case with all 

Cm ymh>jira minum i^mbra MoAAcfki* 

Arat* D'/Qis tQl» 
O 2 
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clouds. It is probable most of the flashes of 

lightning never reach the ground, but are 

I only cominuntcations between the thunder 

t doud and some other, either oppositely, or 

iDt at all electrified. 

The hypothesis of Van Mons, that the 
two different kinds of thunder and light- 
ning are the result of very dissimilar causes, 
and that one is the combustion of the gasses 
I of water, seems wanting in proof. The 
1 leports are certainly different; and mischie- 
l.'Vous effects generally happen wilh that 
I kind of which the report is single, or of very 
Ichortduration, and which happens soon after 
be flash. But these circumstances may be 
►attributed to the nearness of the cloud to the 
T object destroyed by the lightning. There are. 
I |iowever, differences in the appearance of 
f jbghtning: it looks at some times much bright- 
, and of a bluer light, than at others. 
fThis difference of colour is most remarkable 
m the vespertine fulgurations in summer; 
which form the subject of the next section. 
I cannot omit to mention one circum- 
tance, which seems rather contrary to my 
:xplanation of the differences of claps of 
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thunder;^ and rather favours the hypotbtna 
of M. Van Mons, namely^ that the two 
kinds of thunder often happen, and, indeed, 
alternate with each other in the same storm. 
' -The meteors or balls of fire which occa- 
sionally shoot from thunder clouds during 
a tempest are very curious; they seem to 
show, if they be electrical, which is most pro- 
bable, that similar causes to those which pro- 
duce thunder and lightning may also produce 
the electrical fire embodied in the form of 
meteors. A curious experiment to show 
the embodied form of the dectric fluid was 
made in France by MM. Arden and Consta- 
ble. Refer to Bertholon Elec. Met. vol. ii. p. 
27. 
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0/ Silent Lightning. 



The silent lightning of warm summer 
evenings seems sometimes to come from 
visible clouds; but, at others, flashes of grcal 
latitude appear almost all around the borixon, 
whi^n no cloud can bc seen. Tbeie aM 
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either the effect of clouds too distant to be 
observed, or they may be communications 
between the damp earth and the hazy air 
above. The most remarkable thing, is their 
always bang seen in the horizon. When 
there be definite clouds about, then are 
the flashes the brighest ; a circumstance 
wWch looks as if the flashes which appear 
without clouds were only at too great a 
distance for the clouds from which the flashes 
come to he seen. In either case the com- 
munication may often be with the ground, 
which, in the damp of the evening, with 
falling dew, would not be violent, as the 
general moisture would afford a more free 
and latent, and, consequently, a more gentle 
passage to or from the earth * Upon this 
principle, we may see also why nocturnal 
storms arc generally less mischievous than 
those which happen in the day time, and 
why there is additional security in thnnder- 
storms after the rain has commenced. 

* The Abbe Bertholon thought he could determine 
when the lightning rose from the ground to the cloud, 
and when k descended &om the cloud to the ground. 
Bertholon, Elec. Met. vol. l. c, iv. p. 132. He refers to q 
letter of MaiTei, Delia Fartnozione del Fuhnine, ill the Jour- 
nal de Veime. Tom. xxxii. art. 7. 

Q 
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SECTION IV. 

Qf ike Aurora BoreaiU.* .j 

After the attention of philosophers began 
to be directed to the atmospheric electricity, 
the Aurora Borealis and Australis, com- 
jnonlj called the Korthern Ijghts, were con- 
sidered as electrical. There appeaj, how- 
ever, to have been several different explana- 
tions of this phaenomenon. 

Franklin regarded the coruscations of hop^ 
thern lights as the result of a slow and con- 
tinual discharge of electric fluid from the 
atmosphere about the poles to the air above; 
and Sir H. Davy, and also many other elec- 
tricians, have noticed the striking similarity 
betvFcen those lighte, and electricity dis- 
charged through rare air.f — ^The reason why 
'these Auroras only happen towards the poles, 
has been said to be, because in high latitudes 
alone there can be a continual coating of 
ice and snow, to prevent the electric com- 

* Aurora PolarU woultl be a better name ; as it is not 
con&ned to the Septentrional regions. 

t liefer to Davy. Elcni. Chtxn. Pliilos. vol. i. p. 141. 
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munication taking place between the earth 
and the atmosphere above. The Aurora 
has also been explained by supposition that 
the earth may have electric polarity ; and 
the correspondence between the centre of 
the Aurora and the magnetic poles, which 
has been asserted, is a circumstance very- 
worthy of future consideration, as it tends tS^ 
establish more certainly the connexion beMrl 
tween electricity and magnetism.* <:tJ 



• MaJran, in his Traite Physique et Historrque de I'Au- 
rore Boreale, *to. Par. 1754, observes that it resembles 
wfast is called the zodiacal light ; and supposes that they 
lire both emanations from the Eun. In the work above 
sOuded to, many curious accounts and figures of the Au- 
rora, may be found. For further accounts, consuH Phil. 
Trans. Also Bertholon Elec. Met, vol. ii. p. 49. 

Since the publication of the first edition of this hook^ 
the phaenomcnon of the Aurora Borcailis has again at- 
tracted the notice of meteorologists in (his country; but 
they have neither been so grand, nor so firetjuent as for- 
merly. 
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SECTION V, 

m 

Of several other Electrical Phacnomona. 

To the above described electrical phaeno- 
mena may be added several other dissimilar 
appearances, referrible to the same principle,* 
operating under different circumstances. 
Water spouts probably result from the at- 
traction of a nimbus for the water over 
which it may be, whence both are violently 
drawn towards each other, till they meet : • 
and when the ! electricity of the cloud has" 
been equalized with that of the water, the 
column comes down. Though this effect is, 
to a ceirtain degree, explainable on this sup- 
position; yet, as, in other instanced, the" 
particular circumstances under which this* 
rare phaenomenon takes place, are as yet 
obscure. 

Cavallo attributed the fiery meteors de- 
scribed in another place to electricity. As I 

* Afriendofminecallsthisoontact of the waters from 
below with those from aboTe^ Neptmie shaking hands 
with Jove. 
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have already spoken of these phaenomena ; 
it is unnecessary to add much more. I only 
obsen'e, that there is this difference between 
meteors and electric communications, that 
the former occupy some time in their pas- 
sage, whereas electric communications are 
instantaneous ; that is, they take place ia 
no perceivable time.* r 

The variety too in the colour of the Jiglft 
of meteors, their scintillations, and the priS» 
matic colours sometimes observed in the, 
tails of the larger sort, are circumstances 
which do not appear to me analogous to any- 
known electrical phaenomena. 

Dr. Blagden, in the Phil. Trans.'^' ob- 
serves, in proof of the number of blue rays 
which entered into the composition of the 
light of the great meteor of 1783, that the 
moon appeared at Brussels quite red, during 

* Tliereisthis difference in the motion of the bril- 
liiint and larger kiiwi of falling slars or mfteors, and 
tlie other two kinds, which 1 have called the awllar and 
the caudate. The brilliant meteors of summer evenings 
have sometimes a curvilinear motion ; whereas the other 
two sorts always move nearly straight : though as far as I 
can observe, with different inclinatJons to the horizon, 
on different occasions. 

t Phil. Trans. Ixxiv, 208. 
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the sieteor 8 passage^ from the caouteMt of 
light* I have noticed this reddish appear* 
anoe of the moon during the combustion of 
many substances which bum blue, in pjro- 
technical exhibitions* In the tail, and in the 
separated scintillations of the aforesaid great 
meteor, prismatie colours were observed 
very variously, by persons in di&rent places. 
These appearances seem certainly to favour 
the hypothesis of M. De Luc, as 1 have before 
observed, rather than any mode of explain* 
ing them on the known laws of eleetri-^ 
city.f During thunderstorms however me- 
teors occasionally come down like balls of 
fire whtcfa sometimes seem very like those 
described above. 
. There are several dissimilar appearances, 

♦ Dr. B. refers to a letter of AbW Mann to Sir 
Joseph Banks. 

f Some have considered shooting stars as bodies 
projected from die moon, and ignited in their coarse. 
In this case, the peculiarities of their light, at difiereni 
times, might be caused either by the quality of the air 
in which they burned or by fhe quality of the ignited 
body. Meteorolites too have been considered as simi- 
larly projected from the moon, and have thence received 
the appellation of Lunar Stones. And this opinion has 
gained suj^rt by their analysis, which does not corres- 
pond with that of any known terrestrial compound. 
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which may be mentioned in this place, a$ 




it, in fais Astionomie Phj-siqne, and Lb Place, in hi* 
s. du Monde, seem ratlicr oi this opinion. The 
I dtitude of what arc called failing stars, above the earth's 
L wrface, has never been well ascertained, though it might 
[ Meflj bo done by geometrical obsenntion; at least, in 
I .VBny CBsesir where the meteor could be identified, as 
l/aacn in difSaveitt places. Thev are not seen below clouds ; 
I Bid, indeed, none, except the larger and brilliant kind, 
usually observed wlien there are many clouds about : 
bnt this may arise from the state o4" the atmosphere neces- 
wry to their productim being inivmpatibie with the 
existence of iiuich cloud. M. Ue Luc mentioned to nic 
his having seen them from the top oi' Iiigh mountains, 
»nd that they then appeared at a very great distance. 
From observations whirfi T ha^Te mmfp, they certainly 
vary in the height, to. well as the length, of their course. U 
is nut imposuble, but that if metcorolittis n-ere observed 
to fall at night, they might be always ibund to be accom- 
panied by some fiery pliaenomenon of this kind. The 
almost horizontal motion of some large meteors, would 
be no objection to this hypothesis, if tliey always moved 
from E. lu W. or nearly so; as, when they came into 
the sj)here of the earth's attractionj their motion might 
he spent, ami they woulil then receive an apparent mo- 
tion compounded of the opposite c£ the earth's rotatory 
motion, and tbe attraction to the centre. An analysis 
of several meteoric stones may be found in Sowerby's 
Brit. Mineral, vol. ii. p. IS. A catalogue of many of 
ihem, and of the places where they fell, wa» made oni( 
publibhed in France; there are aUo many accoimts of 
ihcBi in s*?veral numbers of the Plulosopliical Magaw 
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Mibjeets worthy of the fatnre itwiewiSgaUiia 
<if natural ptuiosophers, which seem nfei^ 
fftble to electricity : and which appear to hold 
a middle nature between the igneous meteofs 
above described, and known electrical pfaae- 
nomena. There are, occasionally, station^ 
ary meteors, simple accensions, wfaicfa ap- 
pear in cloudy skies, and last scarody a 
moment "Hiere are also luminous portions 
of clouds occasionally, of less intennty of 
light, which are faint and glimmering like 
luminous nebulae : and others, which hare 
a rapid motion, that may be said to have 
the same relation to moring meteors above, 
which the pale light about plants^ before 
noticed, bears to the well known pfaaeao^ 
menon which occurs below called the Ignis 
Fatuus, Jack with a Lantern, or Will with a 
Wisp. 



SECTION VL 

Of the Electricity of the Air. 

What has hitherto been said of the dee- 
tricity of the atmosphere, related chiefly to 
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that of clouds. In serene weather, however^ 
and in the absence of all clouds, the air has 
shown signs of being electrified, by means 
of kites raised in the air, and other electro- 
meters.* That oir should, at different times 
and places, have positive and negative char- 
ges, is not at all surprising ; but the circum- 
stances under which such charges have 
taken place do not appear to have been 
sufficiently attended to. -^ 

During very clear weather, the atf^ 
has generally been found to have a 
positive electricity, and the exceptions 
to this rule have generally happened 
when either a strong wind has blown, or 
when there have been clouds in the Ticinity 
of the electrometer. That large electrified 
ckmds throw the surrounding air into an 
opposite state, has already been stated; 
and some circumstances have induced an 
opinion, that there are alternate portions of 
air wilh different electricities round the 
electrified clouds. And it becomes a ques- 
tion for future solution, whether, when air 
is found electrified positively, there is not 

* See Becaria Elcc. ; also Cavallo Comp. Treat. EleCi 
Letters of Abbe Nollet, in Phil. Trans, etc. 
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a. counter ^^mge Bomemhac cke2 IVmmMi 
tbe whole atmoBphcte^ and tfae cutfa Un% 
may have eloctcic piriantjr. Hist die dee? 
trie state of the atmoipliere ?anei aach el 
dkSerent times, is beyond a qaaUaa^ £nm 
the £m^ abo^e stated ; but the caasea of iu 
iri^egidarities, which, in fiKitt kiTohfes the 
causes of clouds, etc is as jei a myMerjr* 
There have been found alteroatiofia io ifae 
electric state of the atasospbere, that m, 
lapid dmnges froan a positive to a negatiTc 
state, and vice versa. These dicumatanosf 
were observed near the Appennines, when 
a strong wind blew, and when clouds hung 
about the tops of those mountains, describe 
ed as having rectilinear spouts at the top, 
^d which, from the description^ I take to 
be a kind of cirrus.^ Other clouds appeared 
at the time, which, by the account, appear 
to have been dense cumulostrati and cumttli. 
As insularities in the electric state of Che 

* Clouds of this kind, attaching ibemuirm to ths 
tops of high hills and monntaini are noticad bjr Sauiiurs 
as being called les nnages poraiitai ; and eodiidersd ii 
portending rain. Refer to Sausture^ Y^^f^ <lsa0 let 
AI|M, ^. 2070, and M. Du Carla in Jottnud de Phyii^M 
for 17S4. Homer. Uiad v. Sf99. Theopbraittil» Bi» Hgtt. 
Temp., and Aratm, Diot. ISS. * 
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Of ilf. De Ztie"^ Aerial Eiectrosct^pe^ and the 

CaimejioH oiserved between its Action ami 

' other Atmospheric Fkaenomena.* ^^ 

It may not be improper to present the; 
reader with a short account of M. de Laca 
Electric Column^ or Aerial Electroscope, as 
this instrument has been frequently alluded 
to in my Journals. 

* See Letters of M. De Luc on.this column in many 
mubbcra of Fhil. JournaU and in Phil. Mag. the present 
nmtb, Oct 4814* p. Mi. 
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It is composed of a great number of smaH 
circular and very thin plates, about the dia-' 
meter of a sixpenny piece of silver, of paperj*j 
and of zinc, alternately arranged, forming a*' 
column; the two ends of which are mad«* 
to approximate, and at each of them 18' 
attached a small bell ; a metallic clapper k"* 
then hung between them, and the whole'- 
apparatus is insulated by being fised on glass' 
stands. One end of the column is observe<l 
to become electrified plus, as it is termedj' 
and the other minus; consequently, one 
the bells becomes electrified /)/?«, or positi 
and the other minus, or negative; and the- 
metallic clapper moving rapidly from one t« 
the other, to equalize the two electricities, 
a pulsation is produced, and the bells ring. 
Neither the heat or cold, dryness or moisture 
of the atmosphere, appear to have any con- 
siderable influence on the action of this in- 
strument ; but it is considerably altered by 
peculiarities in the electric state of the 
atmosphere. The prevalence of cirri rami- 
fying about the sky in various directions, and 
accompanied often by other inodificalions, 
by dry easterly and changeable wiodfl. 
by numerous small meteors of an 
V 
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year : and if the different states of weather 
'-alluded to have any decided connection with 
"the varieties of the animal functions, their 
pffectsmust he very intricate and compound; 
I circumstance which has always rendered 
the knowledge of this connection so obscure 
*^nd impeifect. 

As there are many circumstances which 

- constitute particular kinds of weather, and 
lany combinations of these circumstances, 

it will be proper to adopt some one as a cri- 
■j:erion, and speak of the combinations of the 
others under that head. 

The order of the clouds is the most obvious 
j^ Mature in different kinds of weather, and 
^ougjit to be principally attended to. There 
axe several softs of weather, which, to an 
inattentive observer, would be called, in 
I common, fine wholesome weather; but, 
L ^hich, by it more minute observance, are 
f (found to differ materially, both in their ap- 
pearance and consequences. 

A stratus early in the morning) greater or 

^less, according to time of year, etc. evapo- 

' rating as the sun rises, the formation of well 

lefined hemispherical cumuli through the 

- day, most abundant soon after noon, and 
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disappearing again in the evening, to be suc- 
ceeded by strong dew and a stratus, are the 
circumstances which mark a settled and 
wholesome state of the atmosphere, particu- 
larly vhen accompanied by westerly gales ; 
which, though they do not vary directly as 
the sun's altitude, yet seem, in some measure, 
to keep pace with it, and a calm succeeds in 
the evening. 

This order and distribution of the clouds 
happens with different winds, and difierent 
states of the thermometer; for it is not con- 
fined to hybernal frost, nor to the heat of 
the dog star. When it takes place, however, 
the mercury in the barometer is seldom very 
low, or variable. Indeed it may be said, in 
general, to be conjoined with a mean state 
of that instrument. This weather is of lon« 
ger or shorter continuance, as may happen : 
the appearance of cirrus and cirrostnitui, and, 
above all, the fleecy and irregular look erf 
the cumuli, with sudden variationt in tem- 
perature and pressure, indicate a change # 
Sometimes these appearances scion siibside# 
and the same weather returns. The atnmVi, 
too, occasionally become rocklike, appraaeb 
to cumulostratus^ and spread, withottt emli ng 
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CHAPTtk viii. 

FORTHER INVESTIGATlbN O*" PECULIARITIES 

OP WEATHER. 

Xi^ it can be shown, as above, that there are 
varieties in the state of the atmosphere with 
which the prevalence of disease seems con-* 
joined, so that the said diseases may be refefw 
red to its agency, analogy would lead us to 
ascribe other diseasies, for which no particii* 
lar cause could be assigned, to some other 
peculiarity in the air, which, however, might 
iiQt be demonstrable by any meteorological 
^tiiiments; and our inquiries will be di<* 
rected tq discover in what such peculiarities 
inay consist. I have already shown that 
the peculiarities of weather, idluded to as 
being accompanied by the great* prevalence 
of disorders, do not appear to consist in the 
dampness, cUyness, heat, cold, levity, or gra- 
vity of the atmosphere, nor in the combtna^ 
tion of any two or more of these, or any 
other qualities of the air, demonstrable by 
meteorolc^cal instruments; but that, in 
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many instances, they appear to be marked 
by the peculiar character and distribution of 
the clouds, and the appearance of other 
meteors ; the relation of which to the state 
of the thermometer, barometer, and hj'gro* 
meter, have not been duly noted ; that is to 
say, there has been no discoverable peculiarity 
in the state of those instrum^ts at the time: 
but the actions of De Luc s aJiiial electroe^ 
cope have been intermitted, or otherwise 
ii^r^gular and inconstant . 

As the peculiarities of weather alluded to 
are characterised by difierence in the distri* 
btitidtt df the clouds in general, and of other 
iMteors, and do not consist in the varieties 
of any one cloud in particular ; and as the 
former part of this worit has related chiefly 
to the varieties of individual modification, it 
Is purposed to consider briefly, in this place, 
the characteristic cireomstances of ditteretut 
kinds of weather. In doing this, 1 have 
taken exatuples of some of the most disiU 
milar varieties, tbougli there are kinds of 
weather partaking mora or less of each of 
them, so that the shades of dtflerence art 
innumerable, every day, perhaps, faavitig 
something difiereot from all the rest in the 
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I -which appear to indicate a disturbance in the 
' atmospherical electricity, I have noticed to 
be accompanied by an irregular action of the 
Electric Column of M. De Luc; the bells 
Cjing at intervals, and with a kind of Imrried 
rj)ulsalion. When such weather as I have 
I described is followed by rain, the bells 
. have been found silent. There are also 
[ other varieties in the kind of pulsation 
l^f the bells; sometimes they ring weak 
I and regular, sometimes weak and irregular, 
I sometimes strong and regular, at others 
f elrong but irregular; the intervals of quies- 
r«ence are sometimes of longer duration 
rthan at others. These minute variations 
lore probably connected with peculiarities in 
[ the state of the atmosphere, as I have said 
I above, which are worthy attention, because 
Lthey may be principally concerned in pro- 
ducing many disorders of health which are 
[attributed to atmospheric influence: when 
I the weather is settled, when only diurnal cu- 
[ tauli prevail with westerly winds, then the 
I action of De Luc's column is the most regu- 
[•Iflr; and this is found to be the most whole- 
I aonie kind of weather,* 



• See Phil. Mag. June and July, 1811, Since the 
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puUicationof the first edition, J have 6een the /^liperbr 
colttmns made by M, De Luc, himself. The varieties of 
the action seem to correspond with my own observations 
on the instroment belonging to Mr. B. M. Forster, of 
Wakhamstow, which continued ringing (with varied 
action) for, a year^ and which received the whilnsical ap^ 
pellation of the perpetual motion. 
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in rain : but these are exceptions to the genn^ 
ral rule. When to such a continuance i 
regular nubilication, as described above, cir- 
rocumulus supervenes, an increased warmth 
often follows, and frequently without rain. 
Occasional changes of this kind in the order 
of the clouds, unattended by rain, took place 
during the long drought, which continued 
from Midsummer nearly to Michaelmas, in 
the year 1800. 

In days with the regular order of clouds 
alluded to, I have found the action of De 
Luc's electric column regular. Such days 
often alternate with others in which dif- 
ferent modifications appear; and, very often 
after, cumulostratus, accompanied by cirrus, 
etc. has prevailed, for many days: nimbifi- 
cation and rain take place; after which, 
only regular cumuli are observed again ; as 
if nirabification was a process which re- 
stored the tranquillity of the atmospheric 
electricity. 

In spring and autumn we have frequently 
a continuance of cloudless days, ushered 
in by more or less of a stratus: but this 
very clear kind of weather seldom takes 
pl^g about the solstices. The wind is usu- 
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ally JEoAtttlyg varying more or less to North 
or Souths and often strong : the air dry; the 
mercury of the barometer usually above the 
Bteah altitude^ and the range .of the thet- 
moiuetdr ; that is^ the distance between the 
maxitnutu of the day^ and the minimum of 
the nighty is considerable. The falling of 
the dew in the eviening, which is often plen- 
ttous^ is indicated by the crimson or lake 
colour of the* horizon for some time after 
sunset, which extends all around, except, 
perhaps, in the West, where the sky has a 
deep and rich golden appearance, approxi- 
mating more to red, to yellow, or to orange.* 

*~It is very difficult to commemorate precisely the 
particular dnts exhibited by clouds; yet this ought to 
be don6 as adcntately as possible : for the diHerent co* 
biirs, refracted by the haxe, with a horixoiital son, are 
veiy' vi^oiis, on different oocatioiBB, though the sun's 
distance from the horizon, either above or below, shall 
be th6 same. The haze, at diflerent times, refracts 
ahnd6t ev«ry conceitablie varwty of paiple, lake, crim- 
son ^ange^ aad yellow^ oad s wue tk ue s m br^wnidk 
odiMr* The co)otir ^F theiuw shodd lie distiaginsheil 
fiomf that refracted by definite dboucb* The ktler alaa 
uAn&b €^ gr^iit vidMQr <tf tdkmn, and a wrtiiais mmy 
tints are seen in different parts of the same cloud. Thou^ 
th« tefttiite shiule of ook«rs wiU war pmtoit ike §d^ 
tiondf MM 'wtti^.diiJl ddina Aem fr^$Aftj0,m 

1 
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Even showery weather is characterized bj" 
very different appearances of the clouds aP 
different times. The stupendous and moun- 
tainlike cumuli and cumulostrati, which 
appear in the intervals of summer showers, 
have a different look from those which ac- 
company the cold snow showers of spring, 
with keen March winds. Indeed, the rock- 
Jike cumulostrati, which are seen before such 
snow, have generally a well defined, though 
rugged margin, to appearance, and a pecu- 
liar look of transparency, or clearness, which 
is presei-ved even when they become dark 
purple, or nearly black.* 

I have slightly mentioned these circum- 
stances, from a belief, that in general the 
particular order and arrangements of the 
clouds are not sufficiently attended to. It 
js to be hoped, in future, that more attention 
will be paid to this part of the subject .f 

* With such skies, I have known cold South winds; 
and on other occasions, with different kinds of clouds, 
hot northerly winds in spring. The peculiar appear- 
ances which attend these exceptions to the usual coin- 
cidence of phaenomena ought to be particularly attended 
to. 

t There are many miout« differences in the appear- 
ance of the clouds, under different circumstances, which 
6 
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and with the raricd and dissimilar appear- 
ances of flocks at rest, fleeces of wool, or 
myriads of small specks ; of long tapering 
columns, Hkc the tail of the great manis, 
or of mackerelback skies, or of striae, like 
the grains of wood. Cumuli have not now 
their hemispherical figure;' tubercalated, or 
fleecy; elevated and flimsv, or heavily sailing 
ulong like scud, they appear operated on by 
an unusual condition of their causes. All 
these circumstances, when viewed as per- 
petually changing and appearing at different 
times of day, and exhibiting innumerable 
and dissimilar tints, according with the sun's 
varying altitude, aftbrd abundant amusement 
for the speculative observer, who delights in 
the highly diversified scenery of nature. 
But when we observe the relation of such 
multiform configurations of the clouds to 
other phaenomena, the varying and irre- 
gular action of De Luc's electroscope, the 
irregular strength and duration of the winds, 
the altitude of the mercury in the barometer, 
and to the state of other instruments, our 
curiosity is enhanced : and our desire further 
to develop the principles of such relations 
becomes yet of more moment, when we 
find atmospheric peculiarities, of which 
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such appearanceis are tc^ns to influetioe the 
growth of vegetables^ and to a^ct the funp* 
tioQS of aoimal life. 

\,The Jdad of weather above depicted 
cchL^inued through the chief part of the 
autut^u of 1810, during which time such 
derangeoients in the^ action of the digestive 
system, as are commonly caHed autumnal 
diseases, w^re remarkably prevalent, fol-* 
lowed by hypochondriasis, and other nenr- 
ous affections. It was in the same seaaoo 
that tiie great mortality happened among the 
plane trees above alluded to* The weather 
of the said autumn was rather hot and dry^ 
till about \he middle of October, when it 
became damp, and rather rainy: but •till 
there continued to be an unusual appearance 
pf the clouds during the intervals of fine 
weather. A similar kind of dry weather 
occurred again in the spring, 1811, attended 
with similar phaenomena, and the irregular 
action of the aerial electroscope. But the 
summer and autumn following were remark- 
ably fine aud wholesome, and very warm, 
though there were occasionally days in 
which similar multiform and ever changing 
configurations of the modifications prevailed. 



I 
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Nearly a week of such clear weather hap- 
pened during Sept. 18U, and afforded a 
good opportunity of milking observations 
on the brilliant comet which was conspi- 
cuous that autumn. 

A line line of cirrus, of great altitude 
and length, is often the first sign that the 
clear weather above described is about to 
be changed for an atmosphere more variable ; 
and, in proportion as such kind of cirri in- 
crea.^c, and others, or clouds of other modi- 
fic:itions, succeed, we may judge of the 
nearer or more distant approach of the 
alteration; and the weather about to follow 
may, in general, be determined by the 
general face of the sky, and of the kind of 
modifications apparent during the progress 

macli better nomeQclBtiire for culours mi^t he invented, 
tlian has lutlierto been done, It is obvious bow indeti- 
nite the proseiit terms in common use arc. How dif- 
ferent tbe red of the peony from that of the papaver 
rhneas, and still more so from that of the papaver orien- 
tale, or the Hcarlet lychnis. The yellow of the crocus, 
or the marigold, from thai of the evening primrose, or 
the ranunculus pratensls. Perhaps the best mode of 
forming a nomenclature for colours, would be by refer- 
ence to specific flowers, which may be considered as 
sttuidards. 
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of the change. But the great clearness 
above depicted often gives place to, and al- 
ternates withy a state of the atmosphere 
marked by peculiar drcmnstances, whidi 
seem to indicate a great disturbance, and 
perpetual change in its electric state. 

In such weather, the cirrus generally 
appears soon after, and sometimes before, 
sunrise, and prevails through the day, under 
every conceivable variety of whimsical fi«- 
gures. Comoid tufts, like bushes of hair, or 
sometimes like erected feathers; angular 
flexures; streaks; reticular intersections of 
them, frequently at right angles, which look 
like nets thrown over the firmament; forms 
of arrows ; stars with long fibrous tails ; 
cyphon shaped curves, and lines with 
pendulous or with erect fringes, ornament 
the sky ; still difierent appearances of stars 
and waves again appear, as these clouds 
change to cirrocumulus and to cirrostratus, 
which modifications also seem to form and 
subside spontaneously, in diifierent planes,^ 

* Clouds are said to be in the same plane^ whim at 
equal distances from the cartb; more pro[>cr]y, it i» a 
portion of a sphere, whose diameter is greater than tliat 
of the sphere of the earth, by twice the distance from 
the earth's surface to the cloud. We speak famfliarly of 
the plane surface of water, which is actually spherical* 
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CHAPTER IX. 



SOME MISCELLANEOUS OBSERVATIONS ON AT- 
MOSPEBIC TEMPERATURE AND PRESSURE. 



After the invention of the barometer and 
thermometer, many important discoveries, 
about the pressure and temperature of the 
atmosphere vrere made by philosophers. 
The knowledge, however, of their variations, 
and the relations of these variations vrith other 
phaenomena, remains still very obscure, and 
leaves a wide field for future investigation. 

When GaUlaeo and Torricelius had dis- 
covered, that the pressure of a column of 
atmosphere was equal to that of a column of 
mercury of equal base, and of about thirty 
inches in height, and to a column of water 
of the same base, and about thirty five feet in 
height: but, that the height of the mercury 
or water, which balanced the column of air, 
varied a little at different times, philoso- 
phers began to measure the atmospheric 
pressure by such means; and finding that itfi 
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yariations were very irregular and uncertain, 
arrd were not referrible to any known laws, 
they began to investigate their causes. 
Without detailing the particulars of the 
observations made by philosophers, from 
time to time, it will be sufficient to observe, 
that the variations of pressure, as far, at least, 
as we can discover, may be caused, I st, by a 
vatratioA in the volume of atmosphere, the 
density remaining the same ; or, 2dly, by a 
variation of density, the volume remaining 
thesatiie; of, lastly, by a vairiation in boffi. 
density and volume. But though these cir- 
Gtrmstances may be conceived capable of 
effecting barometrical variations, yet it is 
probable there may be many other causes 
yet unknown. Many hypotheses have been 
assumed to account for variations in tbe 
density and volume: but, after all, these do 
riot seem capable of accounting for all the 
phaenomena which attend alterations in the 
atniospheric pressui*e. As it is not my 
iriterttidn to detail former experiments and 
hypotheses, I shall conclude this chapter 
with a few simple observations on facts, 
which I have made myself, many whereof 
do not appear to have been noticed before. 
Tt TSr a common observ^ation, that the fall- 

Q 
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ingof the mercury, when gradual, is followed 
by long coutinued rain; when it suddenly 
Mnks.orsinJiaandrisesalternately, by showers; 
I wd when greater or more sudden depressions 
l^ke place, storms are generally the con- 
quence. These observations are, generally 
speaking, true ; though, perhaps, with occa- 
1 Bional and rare exceptions; for sometimes 
I the barometer shall sink, and even the clouds 
present all the appearances of rain, and yet 
r^e rainy symptoms shall subside, and clear- 
return without any fall. But there 
I ."appear to me to he some other remarkable 
I connections between the state of the baro- 
netcr, and other phaenomeua, which do not 
Lappear to have been noticed. 

Rain, as is known, sometimes falls with a 

irising barometer; and, when this happens, 

1^ is usually followed by fine healthy weather. 

Some philosophers have called it rain of the 

jTecomposition of the air.* And I have 

[jioticed rain, with a rising of the mercury, 

I .to be attended with circumstances which 

-seem to indicate a strong positive electri- 

, t^hy.t .- 

I * • Van Mons, Nicholson's Jour. Sept. 1809. 4^ 

t The su-oiig aud refreshing smell, which sometimes 

results when showers first fell, after a long drought, is not 
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There is usually a warm and agreeable sen* 
sation of the atmosphere attending such 
rain, which is strikingly contrasted to the 
cold and raw sensation occasioned by the 
&11 of thick wet mists^ or rain which hap- 
pens when, even with a northern or easterly 
wind, the barometer and thermometer sink 
together, and when the air has previously 
been found to be negatively, or nondectri- 
fied. 

As far as we can determine, the air 
appears capable of holding more water in 
solution, in proportion as its temperature 
and pressure is greater; and yet the tber* 
mometer often nses when rain is coming 
on, particularly in winter. This circum- 
stance is pot wholly irreconcileable with 
what has been laid down, since the rain 
may be occasioned by a diminution of 
pressure, as is often manifestly the case, 

an invariable attendant on them, even under tlic«e cir- 
cumstances. The highly elactrificd water of Minuner'a 
thunder showers produces this smell the strongest ; and 
it is weakest with the cold, and, perhaps, noiiekctric rain, 
which sometimes fells after the condensation of a spread- 
ing sheet dTdrrostratus into nimbus, with a cold atmos- 
phere. 

q2 
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tiie barometer falling, or else by a super*- 
Tening current of colder ot supersaturated 
air; and the rise of the thermometer, 
which accompanies the tall of the baro- 
tneter in this case, may be owing to the 
iocrease of temperature prodticed by the 
condensation of the vapour in the ease 
of rain. But on what principle can we 
accottnt for the increase both of tempera- 
ture and pressure, during such condensa- 
rion? On the 30th and 2 1st July, laii, 
rain kept falling almost all day, with a 
rising barometer, and no depression' of tem- 
perature, (making aWowances for the inter- 
ception of the sun's rays,) while ev^toration 
continued to be considerable. 

It has been remarked by Mr. Howard, 
that if the state of the barometer, during 
any period' of the moon, be examined, 
k will be found to have been highest or 
lowest about the time of the full and new 
naoon, as may happen; but that the mean 
state of that instrument usuoitly happens 
about the lunar quadratures. As fer as 
my own observations enable me to decide, 
this connection i& observable m the majprity 
of instances. 



J 



I mtce tfaovght that the mean state ^f 
(be batomrtct trff a "givfeh tttttttber of days- 
observation varied, in ^some measure, ac- 
cording to the moon's p^gee and apogee; 
tiMt iis^ tkbt k wm bi^iset *witli the ktter 
than with the former: btrt MbseqiKfetit tef- 
searches convinced me, that the exceptions 
were ahno6t as numerous as the cases cor-* 
rei^hdinj^ to the rate. 

1 itttroduce the abtwrtft citWimstitices h«re> 
merely that they may become the subjects 
of the future observations of meteorologists 
in different places; as I think they are 
worthy of a stricter examination than has 
hitherto been made* 

* If the place of the moon has sadb an e&ct on the 
atmosphere, as to influence the barometrical pressure, it 
may probably produce other varieties in the state of the 
anr, which may influence the nervous system and animal 
functions of persons in particular kinds of disease. It is 
thus that it may have an eB^t on persons of such deranged 
intellect, as is termed lunacy, who are said, in some cases, 
to be worst about the full of the moon. 

There are many other instances of periodical pa^ 
loxysms of different Gani{daints, and some of them very 
curious; but how fiu*, and in what manner, solar and 
lunar influence is concerned, cannot be precisely deter- 
mined. Some persons have had paroa^ysms come on at 
particular hours of the ni|^t, and have» tor a bog tiinei 
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awoke at those hours. To try how &r the imagination 
has been concerned in producing the diseases, clocks have 
been altered to deceive the patient, but without avalL 
The reader may consult the Zoonomia of Darwin, and a 
recent work in France, by Ph. Pinel, Arnold on Insanity, 
Crighton on Mental Derangement, and others who have 
writt^i on this subject 

Since the first edition of this book, I have conversed 
with Dr. Spurzheim, about the periodicity of disorders of 
health. He considers it as more or less affecting every 
body. The doctor is now employed in publishing a 
large work on the newly discovered anatomy and phy- 
9iology of the brain. 
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CHAFfER X. 

t 

OJF SEVERAL SUPERSTITIOUS NOTIONS WHICH 
APPEAR TO HAVE HAD THEIR ORIGIN IN AN 
OBSERVANCE OF CERTAIN METEOROLOGICAL 
PHAENOMENA. 

X HERE is a natural tendency in the human 
mind, arising from the mutual influence of 
the different organs of the brain, and the 
consequent association of ideas, to attach 
notions of good or evil to those objects 
which have been observed to precede or 
to accompany pleasurable or painful cir- 
cumstances : hence the origin of many su- 
perstitious opinions.* 

From such association of ideas m^nv 
animals were anciently worshipped, either 
as good or evil spirits ; and even at a later 
period, when their worship was rejected as 
superstitious, or useless, they were consi- 

♦ In the figurative langfiage of the ancients, facts were 
often ascribed to contemporaneous remarkable circum- 
stances ; hence the influence of Procyon or dog days, the 
blustering of the stormy Orion, and many others ; see a 
memoir Sur FOrigene des Constellations et I'Explication 
de la Fable, by M. Dupms. 



dered as foreboders of ^evil or of good. 
Many of these superstitions orrg^ated in 
the observance of &ctf^ jiscribable to at- 
mospberic influence.^ Thus, certain birds 
limig >aficolttd l>f ^peoijdktt ^'tbe air> 
ggrvious to tbtmderstonns; or other tenilde 
events, and showing signs c^ tUeur ^J^kctiwa 
by particular habits, were found to be fore; 
boiien cf tempests* hunMaiies,- and other 
(langeious etaiosphertc oofiiiivations ; and 
tlMy'Wer* sdbsequently ocmsiderad te ei^ 
Mnens in' general^ gaimcig, «s -it were^ am 
iU'CMUkie^by their utility a& bionitors. So 
file ermr; gakrulous beifore stormy -weather, 
was afterwards rc^garded as a predictor of 
general misfortune. Many animals too 
were considered by the ancients as in- 
fluenced by human, prayers and supplica- 
tions.'t' In this manner the observation of 

f Some ofagervalioiis cm the physical origin of such 
s^qperstitiou^ s^y be fbuud in Cicero's worl^ on Divi- 
nation. 

f Ego quae timebo^ 
Fr^vidus auspex 
Antequajoa stantes r^>etat paludes, 
lAtbrium diviua ^vis inmii^entuni, 
.Qscinem corviun proce $nfi^tat>o, 

Solis ab oiTti^ IJfiralmin 



mmy real facts laid the foundation for s?h 
perstitions, which terrified the ignoi^nt^ and 
which the designii3g made use of in order 
to aicquire respect^ 9nd to aggrandize their 
own power- Hence the rise . of 80fC€rec9»^ 
augurs * and other impostors, the interpra^ 
ters of omens and porteota, who pi^etended, 
in the peculiar flight and song of birdf^ to 
read the destinies of monarchy and of n^ 
tione. It is probable that out of a number 
of such pnedictions, some might happen to 
be true> where the sagacity of the augur 
penetrated farther into probable events than 
the ignorance of the multitude; and thLl 
fortuitous coincidence enhanced the publio 
credulity, strengthened the empire of su- 
perstition, and became a fatal impediment 



. * G>nsuluitque stryges noStro de sanguine, et in me 

Hippomanes foeta^ sen^ina legit cquae* 
' Proper t. lib, iv. eleg. v. 15, 

Aristophanes, laughing at the dependance upon tbt 
predictions of augurs, makes the birds ludicrously chant 
their importance in the following words : 

Sff-ftfv i' vfutVf A/xfi6iv A£7^i A(tiSmn puSe AfftiMAW 
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to the progress of science throughout snw 
ceeding ages.* 

It may be proper to examine a few cases 
in point, for the sake of illustration. Among 
all the birds of evil report among the 
ancients, the owl stands foremost, as being 
the most generally regarded as the har- 
binger of mischief and of death. Pliny, 
the natural historian, represents the large- 
eared or horned owl, strix bubo, as a fune- 
real bird, a monster of the night, the abomi- 
nation of human kind.f And Virgil de- 

* AmciiifT iiianj- remains of augury extant at ihe pre- 
sent day, Hisy be enumerated the common practice among 
our farmers, of nailing up dead kites, crows, owls, weasels, 
and other rapacious animals, against the doors of bams 
and outhouses: a custom which originated, as Apuleius 
informs us, in an endeavour to terrify the infaustae avea, 
and warn them not to obtrude themselves upon the family ; 
the superstitious often imagining that, by avoiding the 
omen, they could avert the impending mischief. Quid, 
islas nocturnas aves, cum penelTaverinl larem solicite prae- 
hemasforil'us videmvs adjigi, nUi quod infauilts volatUms 
J'amiliae mirianljtr exitium, suis litant cntcialilms. 

AjiuL Mel. lib, ill. 

I Bubo funebrifi et maxime abominatus puhlicis prae- 
cipue auspiciis, descrta incolit, nee tantum desolftta sed 
dira ctiain et inacccssa, noctis monatrum, nec cantu aliguo 
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its death howl from the top of the 
temple by night; a circumstance probably 
introduced here by the poet, as a precursor 
of the death of Dido * Ovid constantly 
speaks of this bird as an evil omen ; t 
and the same notions respecting it may be 
found among the efiiisions of most of the 
ancient poets :| indeed, there is scarcely a 



vocalis, sed gemitu. Itaque in urbibus aut omnino in 
luce visas dirum ostentum est. 

Plin. Hist. N(U. lib. x« c. 1 2. 
Quis quaeso ovum bubonis videre possit, cum tarn avem 
ipsam vidisse prodigium sit. Plin. 

* Solaque cubninibus lethali cannine bubo 
jSaepe queri, et longas in fletum ducere voces. 

Virg. Aeneid. iv- 462. 

f Foedaque fit volucris, voituri nuncia luctus 
Ignaviis bubo, dinun mortalibus omen. 

Ovid. Met. v. 550. 
£umenide3 stravere toruxn tectoque pro&nus ^ 

Jncubuit bubo, thalamique in eulmine sedet* 

Ovid. Met. vi. 432. 
Ter pedis of&nsi signoest revocata, ter omen 
Funereus bubo lethali carmine fecit. 

Ovid. Met. x. 452. 
Tristia mille locis Stygius dedit omnia bubo. 

Ovid. Met. xv. 791. 

X Nocturnaeque gemunt stryges, et feralia bubo 
Damna canit Stat^ Thebaid. iii. 511. 
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fott, anetoDbor SMMieife^ wfaoi does not speak 
of the af«rl«r this. point ofyitw^^ ^ 
-' lihe'iiiri odled by tibeOiedksjBtMD^v 'tecsttm 
to'betheflanoas theRotnao hniM^; and^waa 
all^ flVMkolMd aaDmiiiGini ind iii fated JMnL-t 

Senec. fferc, Tiur. ^61 

HimuBio generi tristia fiitB fercob* 

LaL I^.exlm. S3. 
Quod tz^pidus bttbagapd strix noctunia qneruntury 
QikxlWicleDt iolulantqai^ ferae* Lucan^ lib. vi. 

* The supentitioin opiiBon,.th8t tbe owl Is tfae barbin* 
ger of deadly sti31 prevails anioiig the %Doivnt of modern 
Europe. In England, no village ^lost, or fc^ dance^ 
no pizgy maze, or haunted house, is more common than 
a death foretold by the owl. 

The remarkable appearance of the upright shadows in 
some foggy nioonlSgfat nights, as well as some eorious 
atmospheric refractions, have probably cooperated with 
ocular spectra, in giving birth to the monstrous relations 
of nocturnal spectra and apparitions, which so mightily 
terrify the country peasants. 

f Jam si historicos consulas apud Dionem in morte 
August!, cum decrevit senatus, ut publice supplicaretur 
propter ejus valetudinem, tots truvzopiov kskXekt^svw swpsftj, 
xat ^vatg VKB^ arm xodji/xevo^ e^i/Sf: — Et in morte Commodi 
^uoLg am cum (xoorrrAJ^/jf) sjSul?, etc. 

Bochart HicrOBsoicon^ lib. if. c. 22. 
See also Akst. Hist. An. Kb. viii. c. 3. 

4 
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Some authors^ too, have considered the 
hclAx^^ ^ t:he owl: Homer identifies this 
bird with the ^vptrJ'og,* alsa supposed by 
some commentators to be the owt.f Tb6 
striking and pecnliar look of this bird ; Hi 
cxxasional and uncertain appearance in 
towns; and its loud and dismal cry, uttered 
often when all otiier birds are quiet^ as 
well as £bs being the bird of night, are the 
circumstances which, aided by an occasional 
coincidence of eventsi, baye caused the owt 
to be regarded in the light of an evil omen. 
This^ and similar superstitioi»> will appear 
less surprising, when it is considered that 
xrafty and designing persons had an interest 
in their propagation* 

The dread attached to owls seems to have 
been extended to other bird& of the night ; 
a circumstance which rather corroborates 
the idea that they were dreaded, in a great 
measure, from being companions of dark- 
ness and obscurity. Spencer has given us 

* KaA.%iSj: Xlx^l3(^x8<^< flco* otvipsg T6 Hupivhv, Homer* 

f There are a great variety of names ftw the owl, as 
well as for other birds, which, by all Writers, except natu- 
ral historians, since the time- of Linnaeus, appear to have 
been* usedi in a great measure, promiscuously. 
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a most woeful catalogue of harmful fowls, 
in the second book of the Faine Queene.* 
The hollow booming of the bittern from 
the pool on a still evening, and the hoarse 
sound of the nyctlcorax and fernowl, are 
equally striking; may be easily imagined 
plaintive; and seem capable, when uttered 
in the stillness of evening, of exciting ideas 
of melancholy ; and of inducing in the minds 
of the vulgar and ignorant an idea of their 
being connected with misfortune.f 

The comix of the Romans was another 
bird represented as ominous, who, by his 



* Even all the nation of unfortunate 

And fatal birds about tiiem flocked were, 

Such as by nature men abhorrc and hate, 

The ill faced owle, death's drtadfiil niessengere ; 

The hoarse nightraveii, trump of dolefull drerc; 

The leather winj^ed bat, daye's enemy ; 

The i-uefiiU strith still wailing on the here; 

The whisder shrill, that whoso hears doth die; 

The hellish harpies, prophets of sad destiny. 

Speti. Fairle Queene, lib. il. 12, 3&fl 
The haqiy has been supposed by some to be tlie Madaf* I 
gascar bat. 

t How sweetly did they float upon tite wings 

Of silence, through the empty vaulted night, 

At every fell soothing the raven down 1 

Milton's Com 
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croaking, prognosticated evil;^ but, whe- 
ther the comix was the raven, or the crow» 
or, indeed, of what species, is uncertain. It 
was, however, some bird of this genus ; and 
to identify the species is of more conae^ 
quence to the natural historian than to the 
meteorologist It does not appear that the 
coniix was the same bird as the conrus. 
The augurs appear to have represented onft 
as a bird, which was ominous croaking on 
the right hand, namelj, the corvus ; and the 
other, on the left hand, the comix; as 
observed hy Cicero f in his book of Divinar 

^ Saepe malum hoc nobis, » mens non laeva fiiisset, 
De codo tactas memini praedicere qnercus, 
Saepe siniBtra cava praedixit ab illice comix. 

Firg.EcLi. 
Quod nisi me quacumque novas incidere lites^ 
Ante sinistra cava monuisset ab illice comix* 

Firg. Eel. ix. 
See also Plin. Hist Nat. lib. x. c. 12. 
The word sinistra here seems to refer to a Grecian 
superstition about ill omens being given on the left hand, 
of which our poet was mindful when he said, 

" That raven on yon left hand oak. 
Curse on his illbetiding croak ! '' 

Gay. Fal. 8cc. 

f Jupiteme comicen a laeva, corvum a dextra canere 
jiississet? Cicero de Dwin. lib. i. c. 7. 

1 
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iSow, and afterwards by Bntengius^ in his 
l»oI: otl Augury. 

The pfeus tras afed another of the' oscine*, 
iirhose Voice was feigned injurious to trap- 
telfcrs* This fabte ihight hare been 
ftmndfed drt observing the garrulity of the 
Mrd before rain; which iftight become aii 
itnpciitntrtt to * journey. Linnaeus repre- 
ientjr ttm bird to have been tb€ woodpecker^ 
tft picfc«ree; bttt ft is difficult to identify 
the nmnes and i^pecies of birds^ spoken of 
by the ancients f The parra was another 
bird with whose illporfiending song Horace 
cursed the impious. J 

Cur a/destra corvos, a sinistra cotmsL faexat raimn. 

Cicero de Divm. Kb. i. c. 89. 
Same nmke the Greek xopai to be the Roman corvus, 
and the Englisir crow, and the Greek Mpwn to be the 
comix of the Romads, and the raven of Great Britain, 
liunaeus, however, has called the raven corvus corax, 
and the crow corvus ooronae. I refer the xeader to Adian, 
Arietode, Pliny, Gesner,^^ and Aidrovandus* 

* Teqne ncc liftevus vetct ire picns 
Kcc vaga comix. Horat. 

f Pious may be only nicisculino of pica the magpie; a 

bird which, in windy and stormy weather, I have observed 

lb he garndous, and to fly high in small flocks, uttering 

iUery. 

X Impios parrae recinentis omen 

Ducat. Hq}\ OtL 
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It was long ago observed^ as mcntiotied 
in another chapter, that the frequent immer- 
sion of certain fowls in the water portended 
rain; and they were^ consequently, con- 
sidered unlucky alites; while others, who 
never dived, were regarded as good s^ns; 
a fact observed by Niphus in his book of 
augury^ who quotes a verse to that effect 
from Aemilius.* And Virgil makes Venus 
predict the safety of the Trojan fleet to 
Aeneas from the flight of swans.f 

Another familiar instance of the eflect of 
association of ideas is the following — Vul* 
tures, who prey on carcasses, naturally fol- 

* Cygnus in aiiq>icii8 semper laetiMimufl ales 
Hunc optant nautae quia non we mergit in undif. 

Niphus de Auguriu^ IHi. 1 . c. 10* 

f Namque tibi reduces socios clacsemque relatam. 
Nuncio et in portnm versis aquilanitnu actam^ 
Ni firustra augurium vani docnere paxenU'%, 
Adspice bis senos luctantis agmine cjcnos, 
Aetheria quos hpta. plaga Jorii aleff aperto, 
Turbabat coelo; nunc terrat ordine longo. 
Ant capere aut captas jam deapectare vUh'tiiur. 
Ut reduces illi ludnnt stridentibus aliM, 
£t Goetu cinxere polum, cantusque dcdcrc. 
Hand aliter pnppesque tuae, pubcMif le tucmim, 
Aut portum tenet, ant pleno futnt ostia vqUk 

Virg. Aeneid^ u 400. 

R 
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-A/iWci »rpij^ «ad iij^hUed Ijbe field- of 
battle a^ the copflict;; the aiicijwt4> there- 
fori^ a^Mciated tjbieir ajxp^ratice with de- 
Atrocti^n^ and tbey becaaie evil omens, par* 
(ticvlarlj when foUpylring armies.* 
. Then; iis a superstitious respect paid to 
tij^e swallow, in mmy psuts of the country, 
«t the pn^sent day. . Their nests are pro- 
jected, 4ind.it is considered unlucky, to 
molest them by acddeot : this is a very old 
opinion, mentioned by maiiy writers: and 
tjie <;ircumstances of- their building so close 
to the habitation^ , of Qian indicates^ I 
4tbink, that they h^ve long enjoyed freedom 
from molestation .f For animals seem to 
regulate their conduct according to circum- 
stances: and it is not only that the indi- 

* Potter has some observations on this in his Antiq. 
Graec. and refers to Plutarch, Aristotle, and Pliny. 

j. the martlett 

Builds in the weather on the outward wall. 
Even in the force and road of casualty. 

Shakspeare. 
Odimus accipitrem quia semper vivit in armis, 

Et pavidum solitos, in pecus ire lupos, 
At caret insidiis hominum quia mitis hlrundo, , 
Quasque colat turres chaonis ales habet. 

Ovid. Art, Amat. ii. 150. 
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vidual learns to avoid danger, but the whole 
species seems by degrees apprized of the 
state of either enmity or amity between 
them and man, and to act in conformity 
with this knowledge. There are parts of 
oriental India, where the religion of th^ 
Brachmans protects animals from injury, iil 
which hawks and other birds are so fami- 
liar and daring, as to snatch the food from 
out of dishes,, as men are carrying them 
from the kitchen to the place of repast. 
The respect paid to the swallow may have 
originated in its being the harbinger of 
spring, and from its inhabiting churches, 
temples, and other sacred places ; and, per- 
haps in some measure^ from its utility in 
clearing the air of insects.* Swallows, at 
one time, among the Greeks, appear to 
have been regarded as an evil omen when a 
flock of them settled on a tent, or ship. 

* Ore bono, Tolitans muacas deprendit hirundo, 
Atque ita vivcnti pascitur ilia cibo. 
Quumque lacus circumvolitet vel fiorida prata, 

lUius ambages quis numerare potest ? 
Cjrpselus at vacuo rapidis volat aethere pennis 
Nee dietuit milvoa accipitremve feram. 

Epig, Incert. AitcU 

r2 
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The low flight of swallows predicts rain, 
and their settling on buildings is an au- 
tumnal custom previous to their departure, 
or to the commencement of wintery wea- 
ther ; hence have they, perhaps, been con- 
sidered as portending evil. 

The crowing of cocks was reckoned 
ominous, particularly as prophesying the 
event of wars. It is from the known 
courage of this bird in combat, that he 
was sacred to Mars, and called A^to? tedttos 
by Aristophanes. The galli cantus presaged 
the victory of Themistocles over the Per- 
sians; and the feasts AA:xT;ua>V&iv ^f^v were 
called so from this event, and were cele- 
brated by fighting cocks. And a victory 
of the Boeotians over the Lacedaemonians 
was also said to be foretold by the cocks. 
1'here are, besides the above, many other 
superstitions relating to cocks, all, appa- 
rently, coming from some observance of 
fact. At a later period, cocks were said to 
crow all night about Christmas time, a fable 
adverted to by Shakspeare in Hamlet.* 



■ Some say that ever 'gainst that hallowed seai 
At which our Saviour's birth is ceiebrntetl, 
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This fancy is easy of explanation ; for the 
crowing of the cock being the announcer 
of the dawn of light, he is said to crow 
all night at that season of the year^ which, 
though really the darkest, namely, midwin- 
ter, was the season at which the light of 
Christianity was said first to dawn on the 
darkness of the Pagan world. There is a 
remarkable circumstance about the crowing 
of cocks. At several different times in the 
course of the night, a general crowing may 
be heard, from all quarters, where there 
are cocks : the first that^ begins, apparently 
setting all the rest off; and this fact is re- 
markably striking in places where numbers 
of cocks are bred for the purpose of fighting. 
As far as . I can observe, excepting at the 
dawn of day, these crowing matches hap- 
pen at very irregular and uncertain periods. 
The ancients, however, seem to have re- 
garded them as taking place at marked in- 

The bird of dawniag croweth all night long. 
The nights are wholesome, then no mildew falls, 
No planet strikes, nor spirits walk abroad ; 
No fairy take^ nor witch hath power to charm ; 
So gracious and so hallowed is the time. 

Hamlet. 
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tervals of tiiiM wbkh appfltr to htve caucied 
their divisidB of the ni^ watcheft^ bj the 
first, secofMl, and tbii4, * AAeHt)MfPwyi«^ as 
mentioiied by St Johtfk^ 

Thej My that if 4 dead kingfisher be 
^ hanged up- by its bill, - its breast wiU always 
be turned to the quarter fnttn whente the 
wind blovretb ; this when the wind 46 strong 
may be accounted f^ fnechanioaHy ftmn its 
ilhape, but it is asserted to be* the case always; 
and the bird called thenefore the natural wear 
thercoick.f * . . - , 

It is an old obseiiFation, that the s^peaiw 
ailce of si catain be6tle> called t^ebrio mor* 
tisa^s, was a presage of death, which may 
be founded on observation. For the appear- 
ance of the insect may, in reality, forbode 
the death of sick persons in the house where 
it is observed; since the same peculiarity of 
atmosphere which may bring out the beetle, 
may be such a one as would produce the 
death of the patient. 

♦ Some observations of this may be fomid in vol. i. of 
Dr. Hales's Analyses of Aiicient Chronology, 4to. Lon- 
don, 1810. 

t See Pseudonia Epidemica, by Dr. Brown, 2d edit, 
p. 104. 
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If k be by some such association of ideas 
a» what has been above described, that most 
of the superstitious devotion paid to parti- 
cular birds and animals has originated, the 
worship of the Ibis, and of the Scarabaeus 
in Aegypt, and of many other animals in 
Asia and Africa, might prove, if we were 
able to trace them, to have sprung from a * 
similar source.* 

The popular persuasion, that if it rains 
on the 1 Mh July, called St. Swithin's day, 
it will rain some part of each day for forty 
days, may be ranked among superstitious 
notions originating in atmospheric phaeno- 
mena ; for though the placing the prognostic 
at St Swithin's day must palpably be the ef- 
fect of ignorance and credulity, yet there 
may be some natural reasons why, if rainy 
weather occur about that time of year, it 
wili be of some continuance, which I have 
noticed for many years to be the case. 

In parts of Wiltshire, they say, it is un- 
lucky to look at the new moon, for the first 
time, through a glass; showery weather 

* Some animals appear to have become sacred, from 
their absolute utility, as the tame Ichneumon in parts of 
Aegypt. 
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about that time of the moon, which might 
keep the spectator in doors, and make him 
see her crescent first through a window, 
' may be a bad prognostick for the month. 
The ignorant run out of doors and turn the 
mone/ in their pockets, if they hear by 
chance of her first appearance. Many people 
positively assert tliat Friday is always either 
the fairest, or the worst day in the week : 
what this originated in, unless it were some 
casual occurrence of a succession of fine 
and of wet Fridays, I know not. Numerous 
other similar errors of reason might be 
added, were it necessary to confirm the 
unlucky devotee of fable and fancy, who is 
cursed for walking under a ladder, or toward 
whom the salt fell on a Friday, that he is per- 
verting physical truths by his own disturbed 
.imagination. The idle tales about Pandora 
ajid about Fortune, and many others, are 
referrible to a physical origin. Idleness too 
is a great propagator of superstition. The 
inactivity, anxiousness, and mystic feelings 
of some minds, viewing the great uncer- 
tainty of future events, and the casualties of 
life, render persons more disposed to trust 
to their stars th^n to their wits, who con- 
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tent themselves with praying to the goddess 
not to crush their fabric, and, like Horace of 
old, sing 

" Injurioso ne pede proruas 
Stantem columnam.*** 

While others of a different turn of mind, 
preferring prudence to fancy, and choosing 
rather to apply their shoulders to the 
wheel than to call on Hercules, chant the 
more sensible song of 

" Nullum numen habes si sit Prudentia, quamvis 
Te facimus Fortuna deam coeloque locamus.'' 

The different successess in life of these 
two kinds of persons are well discussed in 
Miss Edgeworth's excellent story of IVIurad 
and Sanadin. 

It would be foreign to the present subject 
to consider here any superstitious opinions 
which are not referrible to meteorological 
phaenomena ; and only a few of these can 
be selected, for want of room . Any capa- 
ble person, however, who would write a 
general history of superstitions, and Endea- 
vour to trace each to its particular source as 
nearly as possible, arranging them according 
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to tiie wigt m ooimtiy in which they prevailed, 
and including all degrees of superrtitioufl 
opinions and customs, from those which 
have gained importance from their extensive 
prevalence, and the influenee they have had 
on the manners and destiny of different 
people, down to the meanest subject of 
terror to the village pieiasant, would render 
considerable service to the catise of truth. 
Sttcb a book, translated into £i!erent lan-^ 
guages, and distributed among different 
nations, might be of great use, in clearing 
up maoy injurious fables and preparing the 
way for useful knowledge. 
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C. 1. §4. p. 14. /. 12. — The sudden and dense fogs 
whicli come on sometimes seem hardly referrible to 
any assignable cause. In great cities, the fog, whatever 
may be its cause, aggrandized and thickened by smoke, 
and the breath of the inhabitants, often envelopes the^ 
whole town in such darkness, that people are obliged 
at mid-day to go about their business by candle light. 
Of this, I select the following instance from Mr. 
Howard's Journal, which happened on the 10th Jan. 
1812:—" London was this day involved, for several 
hours, in palpable darkness. The shops, oflBces, &c. 
were necessarily lighted up ; but, the streets not being 
lighted as at night, it required no small care in the 
passenger to find his way, and avoid accidents. The 
sky, where any light pervaded it, showed the aspect 
of bronze ! Such is, occasionally, the effect of the 
accumulation of smoke between two opposite gentle 
currents, or by means of a misty calm. I am informed 
that the fuliginous cloud was visible, in this instance, from 
a distance of forty miles. Were it not for the extreme 
mobility of our atmosphere, this volcano of a hundred thou- 
sand mouths would, in winter, be scarcely habitable !" 

An account of several remarkable circumstances at- 
tending particular fogs may be found in Bertholon. 
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Elec des Meteors : ako an account of the remarkable 
fog which overspread part of Europe in 17BS. See vol. 
ii. 128. of the above work, stir F Extraordinaire Brouil^ 
lard del7S3. 

C. 2. J7. — A disposition in 'the air sometimes to 
form rain, without the precurrence of the modifica^- 
tions, may be deduced &om the drops of rain which ' 
sometimes {SeiII vdthout any visible clouds, even when 
the sky is dear. The drops, probably, acquire size in 
fidling. 

C. 2. §11. Hail.— It is a question, Whether hail 
results merely from the coldness of the atmosphere in 
which the nimbus pouring it exists, or whether some 
other causes may not be deemed necessary? Certainly 
there is a difierence in the general appearance of the 
cumuli, cumulostrati, &c. which precede hailshowers, 
and showers which only effuse rain. The Abbe Ber- 
tholon has observed, that hard hailstorms are generally 
accompanied with thunder and lightning, and that the 
loudest thunder generally happens when the hail has 
been greatest. " La tonnerre gronda, sans interrup- 
tion, pendent la chute du fameuse grele observe par 
M. de Ratte a Montpellier, le 30 Janvier, 1741. II 
en a ete de meme dans un grande nombre d'autres cir- 
constances." Elect, Met, ii, 195. eh. si/r la Grele et le 
GresiL In the same work, vol. ii. cc. 6 and 7, the 
author has treated amply on the peculiarities of hail and 

snow. 

C. 5. — To ascertain that our health is influenced by 
atmospheric peculiarities, is a discovery of little practical 
utility, unless it enable us to provide an antidote against 
their effects. The difficulty of guarding against such 
disorders as seem to be caused by the state of the air, 
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mist sppeax manifest to all who consider the c^MCuri^ 
•which hangs over this subject, both as to the peculiar 
quality of the air which excites the disorders, and as to 
the state of constituticm of the patients in whom tbey 
may occur. As we do not know the nature of the spe- 
cific stimulants which excite many atmospheric or othar 
diseases, nor any particular counteracting antidotes, in 
medicines, we must be content to prescribe a general 
mode of conduct to those in health, which, by preserving 
ft strong and tranquil condition of body, may avert or 
mollify the influence of the atmosphere on the constitu- 
tion, and to endeavour to restore those already disorder* 
ed, by measures that are generally known to conduce to 
snch.a state of health. It may not, therefore, be entirely 
foreign to the present subject, to discourse bri^y on the 
mode of preserving the healthy, and of rectifying the 
disordered, actions of the animal machine. Early rising» 
good air, and exercise, freedom from care and anxiety, 
and temperance of appetite, have been from time imme- 
morial the popular receipts for health and longevity; but 
the quantity of exercise necessary, the quantity of our 
food, and the periods of takmg it, and its quality, which 
involves the question of natural diet, must be submitted 
to a more accurate and physiological scrutiny, which may^ 
in a great measure, explain the ill success of many who 
labouring under disorder, yet think themselves entitled 
to health from the observance of an imagined course of 
temperance. Exercise should be taken to a considerable 
degree, but by no means when the stomach is full. 
Various experiments have long ago established it as 
certain, that digestion is never so well performed, as 
when a meal is followed by rest ; and carnivorous ani- 
malsy and, indeed, all those who take in their food in 
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waaj quantify iMt or sleep after their repast. Exercise, 
mukr fiivoiinfale dicumsUmces, seems to give vigour to 
the wliole cjrstem;^ and strength appears, to a certaiB 
degree to be oommeiisiirate to bodily exertions, and 
iMaltii and spirils are the consequence. Indeed few per- 
sons know how ri^tly to appreciiite considerable and 
constant cacerckein the open air as a medical agent and 
{MPeserrer of healdi. Bat it is probable, that the same 
vital cno^gieb, which are concerned in all the movements 
%d moBColar activity, and of thou^t, and which custo- 
mary language has ascribed to the brain and nervous 
system, are «igaged after taking our food in the Work of 
digestion. And it has been found, conformably to this 
notion, that exerticm after meals has interrupted the 
chylopoietic processes, and has cuised unpleasant feel- 
ings in the st<xnach» and subsequent weakness. Great 
mental exertions, or anxiety, have had the same e&ecL 
The gentle stimulus of company after dinner, may, per- 
haps, be beneficial, by assisting to produce those nervous 
energies, which hard exercise might dissipate among the 
muscles at a time when they ought to be spent on the 
stomach, that that organ might pour out sufficient of 
the gastric juice to convert the alimentary matter into 
chyme, and subsequently on the liver, pancreas, and 
secretory coats of the intestines ; that by the after aid 
of their proper fluids, the chyle may be properly formed 
for absorption and nutriment. Exercise, while these 
processes are going on, may be regarded as an interrup- 
tion to them : though, if used several hours after eating, 
it appears often to assist the peristaltic action of tiie in- 
testines. 

The food is the next subject of consideration. It 
has been often said, that, in a natural state, the 
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quanti^ and quality of our food would be regul^led by 
iflefiire and opportunity : but as we know little about 
man in a natural state, we must regulate our diet by the 
e&perience of what is best in a state of artificial soci^. 
Physiologists have laid great stress on proportioning the 
quantity of food to the power of the stomach ; and it is 
rational to consider, that what is not digested, will irri- 
tate the surfaces of the alimentary canal, and cause many 
sympathetic diseases. Hunger is, in health, the general 
criterion of the power to digest; but, in disorder,, as 
Mr. Abernethy has observed, the imeasy feelings of a 
weak stomach are often mistaken for it. 

Custom has, in artificial life» ^pointed meals at cer- 
tain stated hours ; a practice which does not appear to have 
arisen wholly from oeconomical convenience, but which 
may have been established, partly in order to embrace 
the beneficial results of conviviality, which omsist in the 
pleasurable sensaticms, and, perhaps, better digestion, 
occasioned by cheerful company during and after ^leals• 
Tlie wassail bowl, though abused by posterity, was, pro- 
bably, suggested by the sagacity of our fore&thers, as 
a salutary pleasure. The periods of eating should not 
come too near together. Peo|de fall into a mistake often 
by supposing that parsons with weak stomachs should eat 
little, and frequently ; whereas they ought really to allow 
considerid^le time for the digestive organs to recruit their 
str^gth. And many who for ill health have tried vari-. 
ous kinds of food without success, have found great b^ie- 
Qt fi*om a long fast before dinner. Of the quality of 
iood proper for man, much has been said and written by 
physicians in all ages, and various have been their opi- 
nions. Many have enjoyed good health who have 
subsisted entirely on a vegetable diet; while others have 

6 
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grown -weak, and have not been suflicion tly nourished bjitt 
In some particular dlsea^^s patients liave not been nble 
to cut Testable fuod, and in others animal food hai> ap- 
peared injiirioiu ; but we must not draw our concluEums 
of the wholcsotnencss of any particular food from its ef- 
fects on diseased subjects. 'J'here are many idiosyncrasies 
which must be regarded as exceptions to general rules : 
some persons cannot eat honey, othei-s butter, others 
other things, without being ill. There are persons who 
can eatallmcat but mutton which never digests with them. 
It may be proper to consider, firet, what sort of food 
is best in health : aid, secondly, what may be the me- 
fdical influence of dilfcreat changes of diet in cases of 
I 4uorder. With regard to the first of these questions, 
I Bttle enough con be expected from any hvpotliesis of 
I die cause of diseases. It is a (juestion to be solved by 
accurate examination of Jacts. We cannot even 
place much depcudance ou the analogy of the human 
structure to that of any other animal ; for dioufrh the 
structure of the human organs of digestion most resemble 
those of carnivorous animals, yet the monkey tribe, 
which, in many respects, approach nearest in their na- 
ture to man, live on vegetable substances. Several wii- 
ters of physiology bare asserted, that those p«%)ns who 
feed on a mixture of animal and vegetable food are 
stronger and more active than those who subsist entirely 
on vegetables; while the advocates for a pure vegetable 
diet contend, tliat it produces more tronquilUty, and 
I even a more mild and amiable character. These two 
lertions are by no means irrecoucileable, and afiret 
I Wry well with experiments and observalions that I have 
Ic) which have had a tendency to show that animal 
^fcod produces more muscular stiength and energy, but, 
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tftthenne tfrae, venders die body none sjlitcpdbk iof 
imtatiaiu When, to patieBts who have lotuff wfaifatfld 
tBtMy oft iwgetable food, Heah ha6 been vuperadded, 
Iht pulst hiM become quicker, the muaoalar motion morb 
«pudc and liveljs the oDontenance more highly colotxred, 
and the spirits exhilarated. These efiects are strikingly 
eoDBpicoous just after the adoption of the meat, and illu^ 
tratB the greater d^ee of stimulns acCforded by animal 
food: and the cc»littfyeilec^ often ii{^)ear on ^ 
to ' fcgetables alone. Bnt after a time^ in eith^ caaa^ 
a very similar state of health often returns: a feet which 
iUnstrates die great power of acoommodation to circiaai»- 
stances,' whidi the human constitution possesses. 
• But thoi^ there be persons enjoying health <m each 
diet; yety upon the whde, llie mixed diet seema to 
agree best with the mqority, send alio to produce nithelr 
nme strength afid ngam. ^Bat' sAedm health maini- 
tHnedotL'E4mlcad'dfetbe)eqMlly'. lasting, ^€^ it 

Miy not everitaJly lead to^iiwaaf^ is a qoMtionto sohra 
wbidhLwavatb experunentsialto aa yet wanting. Ithai 
bees said by tiiose who cqsiliBBH'for a vegetable didl^ 
diati bciBg natural^ it conduces to a more perfect funu 
of body, and greatir dsgreertlf iatdkctna} power. The 
ssAiiliunj howevek*, r^atoms' not to be stfpported by fects; 

fottdie atttiteit GnqifM) who may: be admitted as eKam^ 
pbs ttfilhe nmfe pecfeet formal '«Kir species, and who 
pbMssed u dsaraea- of iailleet^ and vigour of imagL^ 
nation^ MperiDr' to ^thny aei|^bours, appear to havt 
ttted da a mixed diet; whe^^ ihe inhabitants of part 
of "bsdia, who subsist wholly on vegetable^ are very fer 
fifoaa iiitlier'bodily;Qr mentd dbfcellence; 

9br Am -medical' adv^ntbigie of viegetabfa dl$li;«mdi 
aaore ihayibeliRidi ihab fei* iq^ wktiailwi: use* 'To illui^ 
)Mtomh^<viewi< 9h haven Wahk wljbj^^ i' touat xilbservu^ 
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' ^Hiflt the e&Bct of animal food seenu to be tfaet of lin-' 
I Uttre&stng all the vital energies, or actions, of tlie anima] 
I 'jnachine: while a person is in health, when UieM ac- 
tons are natural, to increase them is to augment the 
' ,itreng£h and power of the animal: but, in diseases where 
[ (iHiere arc morbid actions, to increase them is to aggravate 
K'^lfce disease. It is probably on a similar principle tlial 
f ft«getable diet and distilled water are useful in diseases, 
I'iflrhere the diseased actions seem as fiilty established aa 
; natural ones, as in cancer, for instance. Be«id« 
^ A>9, in common and more triBlng cases, a niild diet 
»y become a useful alterative, and, by alleviating the 
r irrilation of the chytopoietic organs, may subdne numc- 
I "^us sympathetic diseases, which accompany a dlsordcied 
I Wtate of the viscera. This lowering of the animal ac- 
1 4ions by v^;etable food has sometimes disposed me to 
T tfffer from those who regard animal food m eqtially con- 
I alnciv:^ to longevity, and to incline to the fanciiut opinion 
* «f others, who have r^arded the vegetable diet of the 
early ages as the cause of the Patriarclial longevity, a« 
if man lived longer by living slower. All reasoning of 
this sort must, however, be very vague and conjectural. 
The question, whether the animal S3'stem wears out 
aooner in proportion as it is stimulated to action, either 
by animal food or any thing else, provided that stimulus 
does not proceed to cause actual disease, must rest 
entirely on experience. There are some remarkable 
instances of men, of what is commonly termed genius, 
that were characterized by perpetual activity of thought 
who have ditd prematurely : but there are several means 
of accounting for this. Men of genius arc men of great 
sensibility, who are frequently led into excesses in eating 
and drinking, particularly the latter, which shortens 
their Uves. Indeed, the stimulus of wine and spiriti, 
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JO uniformly destriictivey seems, in a great measure^ 
conducive to the enterprizes of genius. By emting a 
ayitem, already hig^y susceptible^ into violent action, it 
jpnres, tar a time, a flow and vigour to thought, but 
"which is ultimately exhausting. Such persons seem to 
Jceep up an habitual state of excitement, similar to that 
^which ordinary persons occasionally make use o^ pre- 
vious to any unusual mental exertion, who take drams 
ss a stimulus. Afler all, notwithstanding the violence of 
-stimuli is lessened by habitual use^ from the diminution 
^ excitability, it is doubtfiil whether the moderate sti- 
mulus of animal Sood actually hastens dissolution. Old 
Parr and Jenkins do not appear to have fed on a vege* 
table diet; and the longevity of Comaro seema to have 
depended more on his moderation in diet, than on the 
<]ualily of his food. Animal food is certainly as easily 
and as soon, if not sooner, digested; and to state the 
<piestion of diet fiurly, would be to say, in cases where 
from the healthy state of the digestive organs, the chy« 
lopoietic functions go on perfectly, what difference ia 
subsequently observable between the effects of the mixec]^ 
and those of the purely vegetable nutriment? I waa 
once inclined to attribute much good to the vegetable 
regimen as general diet; but subsequent experiments 
and observation have made me somewhat sceptical on 
thia point Animal food appears to afford more nourish-^ 
mmt^. in proportion to its volume, than vegetables. 
There may, perhaps, be minute differences in the quality 
of the blood, arising from different kinds of food, which 
evade all chemical tests; but, as we know nothing of 
tbese^ we ought not to be deluded by hypothetical argu-^ 
meats on the subject* ; As the digestive processes are 
thoie of assimilation^ the blood seemf more likely to be 
daleriarated by bad chylificauon and absorption of un- 
asaimilat^ matter, arising from disorder in the organs, 

• 2 
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iiMk tnm i^ qualit]^ of die aliment^ idMn ths lihrMinnh' 
iBY^oMbf. IhdiiettM^ thftUoodiaagrbeiltttediQOine 
I^CMi^' dmn varkmB lovicc^i; tfaf Uset oi otfa«r •9«i 
efeling <<ifgaii8 not giviog outtlleur pirapifer flai4ss.^«Ml 
tiiieM i^inaiiiiBg ia ^e blood auifall^ i(i.l|Hrttp«cliai^ 
Md incMMi aJMi nBderopinpoiiaddMeiil'of ^groipftii 
l£»lic inriteilioii*^ • • * , . ^ — ij;i:hM ';/... 

TafpreMtve heaMiy of ^v)iidi:wejffein paHud |wh 
mirian^>Mid It>v0iure dMonleni vviwooiioe •'MtaUkhed^ 
gun ettrtunly ^efy differmt things : in tlM^'kttfliBttHM^ 
ysfiowkiiida^f diet, like medkdu^ bMivipg MfmtiSm ack 
Ifate aiAnqg fiKMD the aetgf^.of th» dgoBdMi»^.p»rt wihr 
Mjipmeft iMi;^ ^^^Mvie neonpfpjr^' ia lAjqM pwrlifitliHn oeoit 
pittbtts^'wUeli H in for6%ii'>t94^p<i^piMtt to ^ieduii 
h^lee: but, in ftnoml) the tiwrtii e l t^f jmrnmimcmm 
ma§e «inip|a^tlUB is mxuiif imegiiied. . . ▲« the aecQiidaiy 
imid ^iterard tympoBm pf 'dieMn» evo iafinteibir munoi* 
ytini:flsid dittimiliMV boA all ti» thewp iM^teSKts on the 
bcid;^, and mto tfadr iiifltt6A<^>oii. te luad^.arkifiif 
firom varieties o£ conatitiitiof aad ptbiTi riefrernefanefn^ 
tfi« only riUiaiud aod^sinqdfe mode< of .|re|Uiiiigk|.tbeafc 
•eefti^ to be» ta find; oiit^ if ppnible^ whethei^ wmoeiBf 
tile imiktfann symptpmi^ there be not aome circumv 
slaneeft common to all diseases,, laid wliieb erethedietiii^ 
gttishing marks of disorder in ihe sjHitam. The antienta 
setfn to have pursued and aoted vpon^thii .aimfde n^ede 
of iri^estigaticHi : and percdTing a manifestlf : diaovdenxl 
ftate iql the digestiire viscera to ttccoiB|NUiy liie more ob- 
a^ie irregularity in the nervous aotioB«y had reooiine to 
remedieii #hi^ had known eflPeote on those eqifaMi ; end 
they treated suoccssAiUy the more i^qieiMrtly mental 
diseases, by^ teietHying the state of the visoeni. The 
]ii|amier, tlie Thind^ and nerveua eytleniy andihe digesi^ 
thpe orgaiis, teitnally aggrrtvat^'eech othar'a disotdet; 
and^ kiBuffldency c^ loesl tiefnedieii n ij^eneraly for 
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tWewM €f loCil diMwsi9^ baftboen My SlwittBUai.hf 
pkfnaiogai^ of late ; wUch iUosiratioii majr be rogfodf 
tfd ai' the only impcMrtant progneafiiYe step did 9ci^M» 
«f BBMHlidne ' luis tidi^en dtice the time of Hippocratefv 
jElMMtcpnieiis seem i^reading on the coMtment, as maf 
be laatBt fay the works of the Freiwh physiciansy HaU^ 

• 

Gabanis, Pindl, and others. Dr. James HamHtoD^ Dzu 
Citnyf Dife Cheyne, and some others^ have, in thia 
<9MDilPjn, iUn^rated the ooimexion between the imhealtbjp 
•Iste eft<dK8e^gans and disease&in gextsmki and Mn 
Abemethy, the penuwl of whose surgical works £ral 
itodoeed^^me' lo conssifer tfaeae anhyeotSi aociirately». has 
«ha»n»4ii0 gt^at soooese of die cmstitiidoiial treatment 
of local dinaasHi ? -asidv Am tnofetd in a very sokntifio 
mmm&t of the disoidecs xf the* Qonstkntion, in whidb 
tin^ orginate, and of the. mode of treatblg them; t» 
"wliich • werks I refer the physklqgioid reader. 

•I caimot htkp- observing^ in eeDdhuni, that the pur* 

99kr€£ tlw sd^ect strongly isDopiresMd meitdth sentiiHenti' 

ofiilS' impoiilance^ in a moral point oi vie^. For it 

dllovdeM in the digestive funetions^ which, are so easily 

oaeaiioned^ and whidi are remediable by early att^itioAii 

be cq)able^ by getting ahead, of exciting the system iii 

aofiha manner as to produce innumerable forms of bodily 

diiease^ and frequently to afiect the operations of the 

mind; oonsideriog how gaieral are these disorders, and 

. the mistaken liabits which produce and aggravate them^ 

we canot but vegard them as principally efficient in 

pKodjtdng the quantity of intellectual depravity, which 

is BO widely con^icuous ; and by weakening the mind^ 

aadk perverting the character, as impeding the progress 

of sdeiice, and the advancemoit of truth. That the 

aiiv which seems to effect such great changes of the 

blood in the lungs, should, when its quality is peculiar, 
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by affecting those organs and the skin, cause greMehan- 
ges in the whole system, is no matter of wonder; but 
surely all these effects most be greatest on a weakened 
Mid disordered constitution. The way, then, to become 
pr^ared against atmospheric influence, is to tranquillize 
and invigorate the constitution by a systematic plan of 
temperance, founded on physiological views of the na- 
ture and oihccs of the chylopoietic viscera, and of the 
connexion of their disorders with those of remote organs, 
and of the system in general ; and, at the same time 
to adopt habits of seasonable exercise abroad, and to 
enhance, by moral discipline, an habitual state of mental 
tranquillity, to which such habits tend. For by joining 
measures, which seem primarily to ameliorate the con- 
ditioQ of the nervous system, with those which morp 
directly regulate the chylopoietic organs, we place the 
tiinctions of the animal system in a state the most iavour- 
able to health, which gives the greatest scope and range 
to intelleciusl exertion, and which fortifies the body 
best against the numberless diseases which the varieties 
of climate, and of atmosphere, may have a tendency to 
produce on the various degrees of strength and the pecu- 
liarities of organization of different individuals. - — 

The reader who wishes to pursue fiirtlicr the effect of 
atmosphs^ on health may eonsidt Cabariis Rapport dii 
Horal et du Phpique de I' Homme. 2d vol. pp. 1. lai, 

C. 6. — There are some circumstances about winds 
•very remarkable, and which seem inexplicable on any 
hitlierto invented hypothesis. The gusts' of wind, in 
some high windy weiither, seem to tluctuete in a manner 
somewhat analogous to the uitdulatory motion of waves. 
This feet may be easily scon by a pendulous anomometcr. 
When tlie w ind is accompanied by the rain, the periods 
«f the gusts may be counted by the iwcrvala of tho 



it impulse of the water on ihe windows ' 
opposed to the wind, or leaves of any tree twined acTou.( ' 
them.* 

in the !''kii. Trans, vol. xlviii. 1. ia related & curious 
instance of a violent gust of wind, which succeeded a Sash 
of silent lightning, and came fi-om the same quarter. 

WiTids. — Refer to D'Alembert'a Rnjieaions stir i 
Causes Ge^ihales des rents, and to several papers in Phil, 
Trans. 

The number of ditferent currents blowing at the sanw 
time at different altitudes, is a circumstance I as- 
certained by tlie IbJIowing experiments. On the 25th 
Oct. 1809, a jretitleman, nanied Waliis, sent up » smoU 
inflammable air balloon irom Clapton, in Hackney: the 
balloon was made of varnished paper, quite water pro(^. 
three teet six inches in diameter, and lilled witli inHam^ 
mable gas. The process of hlhng it was begun at ono 
o'clock in the afternoon ; and by about ten minutes 
after two, the balloon appearinf^ sufficiently inflated, a 
small paper parachute was attachetl to the bottom of il 
by means of touch siring. It was now found that 1 
buoyant power of tlie balloon was just sufficient to curt 
the appendage. Upon the touch string being Ughtec^ J 
the balloon was launched into the air. At first it asccnd«4 ■ 
ed very slowly in a direction nearly W. N. W. andi. 
in less than a minute di'opped the parachute, which fell ' 
into the brick field opposite Hackney New Church, i 
The balloon now ascended more rapidly in the same 
direction for several minuteB, when, being very high, 
it met a Afferent current of air, and was observed to 
travel nearly towards the South : this was ascertained) 
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Itiogmuch more soatlivud ^ 



by tlie baUoon's 

iBcreaaiiig or dinunislung in. apparent ma^oiuid^, whj 
it would have done, if it had taken a course either macti' 
to the East or tlie West of the South. In a few minutes 
more ils course was again altered by a third current of 
air, which carried it in a direction apparently N. £« 
when it passed again over theoorthcm part of the parish 
of t^Iackney, and was distinctly seen itom. the place of. 
its ascent. At about twenty minutes before tlire^ j|] 
was blown by a tourth current nearly N. N. W. bjr N.«l^ 
Thus there appear to have been four ditferent cat'reaMy- 
abovc one anothei-, namely, E. S. E. — N. — S. W., and; 
S. & E. by S. Jt very soon became invisible to the' 
luiki'd eye, but was discerned through a telescot'^ ^ 
about ten iniuutcs before three^ wlieii tlic person wW 
Bent it up observed it to sink very rapidly, a£t&[ which 
it was no more seen. 

At the time the bsJloou lucended, tlte mercury in 
the barometer, ^0 feet from the surfau; of the cartl^ 
sBwdatSO. 28. ThermoHieter (Farenheit)57-^. Hy^ 
O. 5. Wind varialde and very genUe : a few clouda in: 
tbe sky of the modification of cirrus. 

Tim aic balloon fell at five minutes be^o five, ti*^ 
same day at Wilbrahani, near Cambridge. The suiitti 
iien. dinviiiution of the angl* of its altitude, which 
been called its sudden dcsueut, coixld. not be occasioucti 
by any rent in the balloon, since it afterwards traTeUwi, 
nearly fifty miles. At ten minutes before three it t^peoT* 
cd in the telescope to be well distended : it i« ther< 
jiFobable, tliat at that time it hud attained ila gr«alej 
elevation. Its motion, was, tltitrefure, liorijoontaj ; and; 
it being about twenty-five miles in the liour, and direct 
from the eye of the obsenrer, it would, without any 
descent of the machine, occasion a rapid alteration of 
the angle subtended by the line of its perpendicular al- 



i 
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tkMfiek The diimnutioa of the «n^ being nfid in 
pmpoftion la «ny othar .observation, it was amdiideA 
tbul k nMKBt have heeo at that time descending^ becaottt 
we could not at tbat nument ksiow the velocity of the 
cwrrtot^ which the time and pkce of its descent heam 
uAoe proved to be very gineat. 

A aaudl balloon laimehed the jamc day went tuv*- 
toKwkf m the same current of air. Since the above^ 
I- hmn made upwards of thirty experimenta with air 
hallnaM, some filled with . inflammable gaa, and thea 
wi|h rarefied . air. Some t^ of them have gone uni- 
formly with one direction, but most have, indicated four 
qr,,five, a|id some aeven of eigh^ differ^it currents of 

■ 

wln^: the curreBts below, too, have several times ac- 
quvttd successively the direction of those which had pre- 
vioiswdyiblowa above. 

C; 17. £&£/naVjf.— Though the antients might be un- 
aq y yaiuted with the science of artificial electricity, yet 
th^ appear famitiar widi many electric phacnomenay 
a§»^o|pMj|erved by M. I'Abb^ .Bertholon, in his Ouvrag^ 
dt^fJEkfciriciie des Meteors, 2 vols. 8vo. a Lyon. 17879, 
V9U^j^ip..67. The same author refers to a Dissertation, 
l:y.<^AA«,OBtertag, De Auspiciis ex Acuminibus. Some 
<4niervaiiens on this head may be found too in tlie Menu 
i2&tf..$oc. Mancliester. Among other accounts I tran* 
sfaribe a port of the observation of the Abb^ BeitholoiiK 
as^^lH^''^ • ' ^^^^ l^s work above alluded to. 
^4ff JQ^ • Phinomenes d^ElectricHe NcUurelle, observis pair^ 
lflf^.4lf(fieus. — Quoique la d^couverte d'electricit^ du ton* 
qflffrf^MMt toute r^cente^ on en trouve cependant ches 
le9ieiK|6ns des traces si certains, et si sensibles, qu'on 
i^smcoit ^ douter avec fondement. Nous allons ra{K 
Qff^^ter plusieurs preuves qui ^tablissent cette assertion 
d^efiffu^ ifs^agaUe; elles sont aj^y^ea sur dea 
%)^qi;^ fproit eu 4^ la peine a expliquer avant la con-^ 
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loissagce de rdectricit^ atnioaph^rique. 11 conste par 
B^rodote qii'on pouvoit, il y a plus de deux mille ans, 
Hirer In ibndre nvec une pointe de fer ! Selon eel auteur, 
"braces d^sarmoient le del de ses foudres en d6co- 
int des fleches en I'air, et les Hyjierbor^ens en lan- 
^nt pareiilement dans lea nu^es, dcs piques ameres 
d'nn fer pointu. Ces usages sont autant de points qui 
conduisoient a la dccouverte de IVIectricile que les Grecs, 
les Roniains, connoiasoient par certains efiels qu'ik at- 
tribuoient aux puissances celestes, comme M. Ostertag 
I'a prouTiS tres au long dans une dissertation de Auspiciis 
ex Acu mini bus. 

*' Au rapport de Pline, lea annales font foi qu'au 
jnoyen de certains sacrilices, et de certains formulee, 
on peut forcer In foudre a descendre, ou du tnoin 
Tobtenir du ciel. Une ancienne tradition porfe que 
cela a 6t6 pratiqui? en Elrurie chez les Volsiniens, a 
I'occasion d'un monstre iiomm^ Volta, qui, apr^s avoir 
ravag^ la campagne, ^toit entre dans leur ville, et que 
ce fill leur proprorio, Porsenna, qui fit tomber aur ce 
monstre le feu du ciel. Lucius Pisou, ^crivain d'un 
grand poids, di^crit au premier volume de aos annales, 
qu'avant Porseniui, Nunia Pompiiius avoit fait souvent 
)a meme chose ; et que, pour s'etre ecart^ du rit prescrit 
dans I'imitation de cettc pratique mystdrieuse. Tullus 
HostilluB fut lui-memc foudroy^ parmi les bois sacr^ 
comme de nos jours M. Richmann I'a ete a Petersboui^, 
en r^p^tant I'experience de Marly-la-Ville avec trop peu 
de precaution. Tite Live rapporte le mfeme fait de 
Tullus Hostilius, Les anciens avoient admis suwi un 
Jupiter Elicien, Elicium quoque accepinius Jovem. 
Jupiter qui, dans d'autres circonstances, ^toit appell^ 
Stateur, Tonant, F^r^trien, avoit ilnns cette occasion 
le nom d'Elicien. Pendant la nuit qui pr^c^da la vie- 
toire que Posthumius remporta sur Ici Sabins, les jave* 
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la knoe. GVfippo 

h 

as: qui 
ibmij sed 

ctiirident, con ferhmtiMC ^ndMnnt.* Sarank Vto^ 
copc^ It ciel ftmrinda mint prod^ ie fnanK Bd£- 
Mre dam la gaone contre let VaDdaki.t Ob Ik dmm 
Tkt-litey que Lucius Alms sywai mhM vn jafdot 
ponr SGD fihy qui Tenait if ctre enroll panni let loldats, 
€Mb tntuB parat cmfa ra a de ^ eft jclta des flMnmes pendant 
pint de deo: hemes sans Hn umwam €e par le ien4 
P I tt Uirqu e, dans la w de Lytandn^ parle d'one appft- 
itncelnmineose qa'on doit l a ppwt ei a rdeclridtf; dus 
lediapitie trente denzieBie fl liut encore mention de 
deux fiats de eette natnre. ** In SHicia militibusaKqviot 
spicnla> in Sardinia muro cucumeunti Tigiliat cqniti, 
: ScipioDeniy quem in mami tenueral^ ani«e, at littora 
erabrii ignibas fiiliiMe , * * Les piques de qudqnes sol« 
drts en Sicile, el une canne que portmt a sa main nn 
eavalier, en Sardaigne^ pamrent en feu. Les o6tes in- 
rant auau famiineuses, et brilloient de feux fir^quens. 
Fline a obsenr^ le mime ph^nomoie. J'ai yu, dit-il, 
une lumiere sous cette forme, sur les piques des isoldats 
qui €boimit en feeticm la nuit sur les ramparts, vidi noc- 
tnmis militnm vigiliis inluerere pills pro vallo fiilgoram 
elBgie ea— hominum quoque capiti vespertinishorismagno 
[io circumfiilgent. $ Cesar, dans ses Comman* 
rapporte que pendant la guerre d' Afiiqu^ apris 



^ • Senec. Natur. Qnaest. lib. i. cap. 1. 

t Procop. de Bell. Vandal. |ib. U. cap. 8. 

t "f lie Wve, llTre'xliil. 
•^^ ^ Ws' nA. Nat. Mb. II. 
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k fer d^ane ballebttde {brandiilnco^) qi]i.«t4|N^oiirt 
la pour oetle ^reuve: eC quMid il ifsppeircek qat edai 
de k piipie ^tincelle bewKXH^p^ oa qu'ii y a«L la poidlii 
ane petite gc^de feu, il kxum one cloche qui cit anpr^^ 
poor ATertir IfA gens qui trairtilleat atix diatnpc, en to! 
prehears qui sent en mer, qu'ib sont m^nac^ da maitviii 
terns; et sur eel ayis tout le moode rentre. La grande 
awagnnet^ de cette pratique est prouv^e par la traditkm 
constante et unanime du pirps, et par une lettro do Ft 
bapenii benedictin, dat^e de I6M9 dam laqQ^ ^fl 
dit, en fiiisant allusion a cet usage desbabitanadeDuinot 
^ Igne et basta hi mire ittantur ad ifkibres, grandines 
prooellasqae praesagiendas, tempore praesertim aesdTo.^ 
hL Watson rapporte, dattis 'les Transacticms Philoso^ 
phiqnes, t que^ aelon phisieurs relations yenues de France^ 
M. Iffiman^ core de Plauzet, avoit assart, que pendant 
yingtHMpt aas qoH j a r^sid€, lee troispointes dela crobC 
du clocher paroissoient environnees d'un corps de flamme^ 
dans Ics graiides temp&tesj et que quand ae i^^nomene 
s^etoit montre, la temp^te R'etoit plus a cnun<be» lecalmt 
succedant aussi-tot. M. Pacarcl, secretaire de la pam* 
iste du prieure de la montagne de Breven, yis-i-yis le 
mont iBIanCy ftisant crensCTr les fondemens d'un chakt 
qnil vo^loit construire dans les prairies de Plianpra, SL 
sBTfint un violent orage, pendant lequd il se refugia sons 
OLrocher pen eloigne, et il yit le feu electrique tombsrl 
phttieurs reprises sur la t&te d'un grand levier de ftr 
{dante en terre qu'il avoit laisss en se retirant.:^ Si att 
BMitesar la dme d'une montagne, on pourra toe electrise 
dans certaines circonstances immediatement, et san^ ap» 

* Leitcra di Gio. Fortanato Bianchiai, doU. nifdic. iotomo m miofo 
fcnoneno eleUrico, all. Acad. R. di Seciiuie di Parigi, 1756. Memoiret 
de rAcadcmie des Sciences, ITdl, |>age 408, etsniv. 
. f TraBsactioM Piaiosophiqim, torn, xlviii. partie 1. page 210, 

t VoYa|;edaot let Alpet, Ac. tarn. ii. p. 5^ 
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panil fmr uoe aate ongeas^ comme le toti les pointn 
dMgiTOUttesctdesnwu, c'estce qu'ont eprouveea 1767, 
M. M. Pidett dc Saussui-e et, Jalkbert, fUs, sur la dme 
du Brw»n. L« premier de ces S9avans, a mesure qu'il 
nonivoil but sod plan la poeitioii de quclque iaoni^;ne, 
«a demandoit le nom aux guides qu'on avoit pris, et poor 
U kur designer, il la montroit du doi^ en elevant la 
iiMin. " UB'appercutquecbaquetbi&qu'il&usoit cegeste, 
il seuboit au bout de son doigt ime espece de fremissecaeatt 
ou de pkoUment, wmhlable a celui qu'on epreuve km- 
ffte Ton >'«|>prDcIie d'ua globe de vefre (brtaoMnt ^leo- 
tntf" h'deandU (Tun auage ongeux, qui ^toit vis-a- 
wht UawagtkcettewiMatinn. L'eSeC Ga le miiDe »ur 
let oonpapKHU et les giiidesda voy^e; etla tone de 
r^MCtricttc at^meouat tucotot U sensadoa prodake par 
rdcctrkit^ ievinl i dhaqne iiMaoi plus vive, eUe (talit 
■MM tetampagpA* d'ua esptce de a ffl — eo t. H. Tal- 
kber^ fiui AvoK on gmioa i soo diap e«u, cntcndoit an 
UK m tAl» na botttdoaneBient^^wit, que ks matm 
li quaad dks nireot oe laeme 



it da* «tiBC«&B du boaloa if or dc cc dtapesn, 
K^MdtlB mtit Amtui fn gnai bmun. 

M«M dMMk du^Hcax, tm^mam^t* da. 

laitmflm bw, oh oa ae ttwk |ha d*d«ctvkit^ 
BlMtliaynkfiiHnriM ■» peCM phie, f a w gi wdissqisi, 
«c<a rrr-TT*! t saaaec on oo ae d««i» piqa wan 

P.S. air. HamJ —»!»■»> hMiin.ii tywte 
wthcdDiri^ OBiWaut Mai^ IU3, «& - anedBi- 
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nsecTtuBlTM* p wj^L wd bra %!■ aMMe 



.y I r r« pu. Jmw. Jtbni i^is. 
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SL Bhrj aadflAcr cwiov A'cukj l pint 



Efac 3fo. abore qnottd. 
I tlie fidknric? pin of a norepcHKlkind of 
1 joumal. dun Ilonv hii h e n o olwuit d in 
^k: n waidi ooKf ijtxm on dir iiutiwuentt 
&c dioald be mide senntl tnneE » d«y. 
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